
February 1st 
The skinny on fat 
What is fat? 

- Part of a larger group of substances called lipids 
o Insoluble in water 

- Fat comes in different forms 
o Triglycerides 
o Phospholipids 
o Sterols 

- 95% of dietary fat and body fat is made up of triglycerides (whether it’s the 
fat we eat  butter/margarine or our body fat) (triglycerides is the majority 
of body fat) 

- Triglycerides are made up of 3 fatty acids. 3 of them come out of glycerol 
backbone 

- Glycerol is the backbone to which fatty acids attach. 
Fatty acids are classified by chain length, saturation and shape 

- Length refers to number of C in fatty acids attached to glycerol 
- 3 ways to classify the length to fatty acids 

o Short-chain fatty acids: <6 Carbon atoms 
o Medium-chain: 6-12 Carbon atoms 
o Long-chain: >14 or over Carbon atoms 

Fatty acids are classified by chain length, saturation and shape 
- In Canada we consume too much saturated fats, we want to increase our 

consumption of monosaturated and polyunsaturated fats. 
- Saturated fatty acid 

o No double bonds; all carbon atoms saturated with hydrogen 
o Solid (butter, beef fat) or liquid (coconut oil, cream) at room 

temperature 
- Monounsaturated fatty acid (want to increase) 

o 1 double bond 
o Liquid at room temperature (olive oil, canola oil, oil in cashew nuts) 

- Polyunsaturated fatty acid (want to increase) 
o 2 or more double bonds 
o Liquid at room temperature (canola, corn and safflower oils) 

Fatty acids are classified by chain length, saturation and shape 
- Diagram 
- Cis polyunsaturated fatty acid 
- Trans polyunsaturated fatty acid 

The other 5% is in part made up of phospholipids 
- Composed of 2 fatty acids, a glycerol backbone, and phosphate 
- Soluble in water 
- Help maintain cell membranes 
- Diagrams 
- Figure 5.4. Slide 12 If you didn’t have phospholipids you wouldn’t have 

anything to keep the structure of your cells 
- Garden. Slide 12 “Gate” is the phospholipid & “Garden” is the cytoplasm 



- Slide 15. Vitamin D is made in our bodies from cholesterol as well as sex 
hormones (estrogen and testosterone)  

- Figure 5.6. Slide 16. (The process of fat digestion)  1. Mouth (salivary 
glands make a bit of lingual lipase, which digests small amounts of 
triglycerides. 2. Stomach (fat arrives and is mixed and broken into droplets. 
Gastric lipase digests some triglycerides) 3. Gall-bladder (releases bile into 
the small intestine) 4. Small intestine (bile breaks fat into smaller droplets. 
Lipid digesting enzymes break triglycerides into monoglycerides and fatty 
acids. Micelles transport free fatty acids to the mucosal cells for the small 
intestine for absorption)  

Absorption of fat occurs primarily in small intestine 
- With the help of micelles 

o Spherical compounds made of bile and phospholipids; transport free 
fatty acids and monoglycerides to mucosal cells 

- Once inside the intestinal cell 
o Long-chain fatty acids and monoglycerides repackaged into 

triglycerides 
o Triglycerides then packaged with protein and phospholipids into 

chylomicrons (are transport molecules, help us bring dietary fat to our 
body tissues) 

A chylomicron is like a suitcase 
- The outside (the suitcase itself) is made of protein) 
- The inside (clothes) are the triglycerides (fat) 
- Chylomicron transports fat out of the intestinal cells to lymph  blood near 

heart  tissues 
Once chylomicrons get to tissues, the fat inside has one of three fates  

1. Source of energy for cells 
2. Make lipid-containing compounds in body 
3. Become part of body fat 

Lipoproteins and their consumption Figure 5.11 Slide 20 
- Along the x axis there different types of proteins 
- Along the y axis is the percent of things 
- Over 80% of a chylomicron is fat, the rest is a little amount of phospholipid, 

cholesterol and protein. 
- VLDL Very low density lipoprotein 
- LDL Low density lipoprotein (as it travels around it dumps off fat and 

cholesterol)  
- HDL high-density lipoprotein (think of it as healthy, we want more of that) 

It’s made in the liver and it follows LDL and takes the cholesterol from LDL 
and sends it through the liver. 

- HDL has high density (right side of the diagram) 
- VLDL has lower density (left side of the diagram) 
- Lower density ------------------------------------------------------ Higher density 

Diagrams Table 5.7. Slide 21 
Lipoprotein Description Primary Function 



Chylomicrons Formed in the gut after a 
meal, these lipoproteins 
are released into the 
lymph system and then 
into the blood. 
Largest of the 
lipoproteins, with the 
lowest density. 
After triglycerides are 
removed from this 
lipoprotein, a chylomicron 
remnant remains and is 
taken up by the liver. 

Transports dietary fat into 
the blood and transports 
it to the tissues of the 
body. 

Very low-density 
lipoproteins (VLDLs) 

Formed in the liver (80% 
of production) and the 
intestine (20% of 
production) 

Transports endogenous 
lipids, especially 
triglycerides, to the 
various tissues of the body 

Low-density lipoproteins 
(LDLs) 

Formed in the blood from 
VLDL. 
Transformation from 
VLDL to LDL occurs as the 
triglycerides are removed 
from the VLDL 

Transports cholesterol to 
the cells of the body 

High-density (HDLs) Synthesized in the liver 
and released into the 
blood. 
Move in the blood through 
the body, picking up free 
cholesterol. 

Transports cholesterol 
from tissues back to the 
liver 

 
Desirable lipoprotein concentrations *** NEED TO KNOW THESE NUMBERS 
 Concentration (mmol/L) 
LDL – cholesterol < 3.5 
HDL – cholesterol Males: >1.0 

Females: > 1.2 
Total cholesterol < 5.2 
Triglycerides (from VLDL) < 1.7 
 
 
February 3rd 
Why do we need dietary fat? 
Once chylomicrons get to tissues, the fat inside has one of three fates 

1. Source of energy for cells 
2. Make lipid-containing compounds in body 
3. Become part of body fat 



1. Source of energy 
- 9 kcal/g 
- Major source of fuel at rest 
- Also fuels activity 

2. Make lipid-containing compounds in body 
- Ex. Cholesterol is a precursor to vitamin D3, testosterone, estrogen, bile acids 
- Ex. Essential fatty acids make compounds that regulate many body functions 

Linoleic acid is an essential fatty acid 
- An omega-6 fatty acid 
- Polyunsaturated (2 or more double bonds) fat found in vegetable oils 
- Metabolized in body to arachidonic acid 

o Precursor to compounds which regulate functions like blood pressure, 
blood clotting 

- A reminder about the word “essential” (has nothing to do with whether its 
important or not) 

o An essential nutrient must be obtained through diet (our bodies can’t 
make linoleic acid) 

o Does not refer to importance 
And so is alpha-linolenic acid 

- An omega-3 fatty acid 
- Polyunsaturated fat found in 

o Leafy green veggies, flaxseed and flaxseed oil, soi-based foods and oil, 
canola oil, fish, fish oils 

- Metabolized in body to eicosapentaenoic acid (EPA) and docosahexaenoic 
acid (DHA) 

o Compounds which decrease inflammation, decrease blood clotting 
and triglycerides and therefore decrease risk of heart disease 

** Linoleic is omega 3 **  don’t consume enough 
**alpha-linolenic is omega 6 **  consume too many 

3. Become part of body fat 
- Provide protection to body (insulation and padding) 
- Help maintain integrity of cell membranes 
- Energy store 

Dietary fat also  
- Helps transport fat-soluble vitamins 

o Vitamin A, D, E and K 
- Contributes to flavour and texture of foods  
- Gives us a feeling of satiety 

Acceptable Macronutrient Distribution Range for total fat 
- AMDR: 20% to 35% of total energy 
- So for 2000 kcal diet 
- Calculation is FYI only! 

o (2000 x 20%) / 9kcal/g = 44 g fat/day 
o (2000 x 35%) / 9kcal/g = 78 g fat/day 

Goal: 44-78 g fat/day 
(whats that in real food?) 



65 grams of fat might look like: 
Peanut butter sandwich, chili, blueberry muffin, Chicken. 

Most North Americans eat within the AMDR range for fat 
(but we’re not eating the right types of fat) 
So what are we eating? 

- AMDR 20%-35% of total energy 
o We consume About 30 to 35% 

- Goal for saturated fat: <7% of total energy intake 
o We consume 9 – 10% 

- Goal for trans fats: “absolute minimum” 
o We consume About 3% if energy intake (About 8-10 g/day) 

Sources of saturated fat in our diet 
- About 34% added fat 
- Dairy 20% 
- Meat, poultry, fish, eggs 44%  
- Other 2% 

A view inside narrowed arteries  Slide 40 
- Narrowing of lumen due to atherosclerotic plaque (composed, in part, of 

LDL-cholesterol); thickened artery wall  1st picture 
- (if its hard for the blood to get through the lumen then its hard on your 

heart) 
- Severe narrowing, with calcification on lower right. 
- Because the LDL cholesterol is too high 

Why is too much saturated fat undesirable? 
- Associated with risk of heart disease 

o Increase synthesis of LDL cholesterol (don’t want a lot of LDL) 
o Decrease excretion of bile acids (precursor to cholesterol) 
o Decrease uptake of LDL cholesterol into cells 
o Therefore LDL-cholesterol Increases 

Where do trans fats come from? 
- Some naturally-occurring, most man-made 
- Fat is prone to oxidation (makes a product rancid), therefore manufactures: 

o Package foods in airtight containers 
o Add preservatives and antioxidants 
o Add hydrogen atoms to polyunsaturated fats to increase saturation 

and make product resistant to oxidation (result is trans fatty acids) 
Adding hydrogen atoms is called hydrogenation 

- Does more than prevent oxidation 
- Hydrogenation also: 

o Makes the fat more stable when heated to high temperatures 
o Turns a liquid fat into a solid fat 

 Changes the texture of a product 
 Sometimes partial hydrogenation is desirable 

Trans fat content of some common foods 
- ** Don’t need to know these numbers ** 
- Medium fries – 8 grams 



- Small bag of chips – 3 grams 
- Chocolate bar – 3 grams 

Why are trans fats undesirable from a health perspective? 
- Similar to saturated fats, they increase LDL cholesterol 

o But also decreasing HDL cholesterol (good cholesterol) (we want a lot 
of HDL and little LDL) 

Epidemiological data suggests just as strong an association between trans fat intake 
and heart disease risk as saturated fat (maybe eve 


