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Chapter 5

The Lipids:  Fats, Oils, 
Phospholipids, and Sterols



Introducing the Lipids

• Lipids in foods and the human body fall 
into three classes:

1. Triglycerides 

2. Phospholipids

3. Sterols

When we say “fat,” we generally mean 
triglycerides



Usefulness of Fats in the Body and in Food

What are some ways that fats are useful in 
the body?

What are some ways that fats are useful in 
foods?



Usefulness of Fats in the Body

• Fat cells can expand

• The more fate they store, 
the larger they grow

• An obese person's fat 
cells are larger than a 
thin person's.

• Fats packs in tightly 
together w/out water 
(like glycogen) and store 
more energy in a small 
space



Usefulness of Fats in FoodUsefulness of Fats in Food

• People naturally 
like high-fat 
foods
–Aromas
– Flavors 
– Tenderness
–Satiety



Triglycerides: Fatty Acids and Glycerol

– Glycerol (3 carbons long) 
+ 3 fatty acids

– Each species of animal 
make its own kind of 
triglyceride (controlled 
by genetics)

– Differences in:

1. the length of the 
chain 

2. degree of saturation

 



Saturated versus Unsaturated Fatty Acids

Saturated fatty acid – filled 
to capacity with hydrogen 
atoms

Unsaturated fatty acid – 
missing hydrogen

Monounsaturated – one 
point of unsaturation

Polyunsaturated – two or 
more points of 
unsaturation (PUFA)



Saturated versus Unsaturated Fatty Acids

Fats melt at different 
temperatures

•  Saturated fats – solid at 
room temperature

•   Unsaturated fats – liquids 
at room temperature



Saturated versus Unsaturated Fatty Acids



Phospholipids 

• Phospholipid

– Glycerol + two fatty acids + phosphorus

– Phosphorus part makes it soluble(able to be 
dissolved) in water

– Fatty acids make it soluble in fat

– Therefore can serve as an emulsifier: a 
substance that mixes w/both fat and water & 
permanently spreads the fat in water



Lecithin “phospholipid”

• ex:Lecithin (phospholipid) in egg yolks blends 
vinegar with the oil to make mayonnaise 
spreadable.

• Key role is in cell membranes- control 
what goes in and out of the cell.

• May lower blood cholesterol

• Companies may sell it in supplement form 
but you don't need it

• Your body makes all the lecithin it needs.



 Sterols

• Sterols

– Large molecules consisting of interconnected rings 
of carbon atoms with side chains of carbon, 
hydrogen, and oxygen attached

– Cholesterol

• is found in all animal cell membranes

• is not an essential nutrient (body is able to produce)

• forms plaques that cause atherosclerosis

– Cholesterol serves as the raw material for making

• bile

• vitamin D

• steroid hormones including the sex hormones 



Lipids in the Body

• Lipids affect the body’s functioning and 
condition

• Lipids demand special handling because 
they are insoluble in water and body fluids 
consist largely of water



Digestion and Absorption of Fats



Digestion and Absorption of Fats



Storing & Using The Body's Fat 

• Triglycerides eaten from food are  transported by 
chylomicrons to: muscles, breasts, outer fat layer under the 
skin, stored in the body's fat cells for later use.

• When low on fuel from food, the body draws on its stored fat 
and glycogen for energy.

• Fat cells take apart the stored fat molecules and release fat 
components into the bloodstream.

• Upon receiving these components, cells break them down 
further into parts.

•  Each fragment is combined with a fragment derived from 
glucose, and the energy-releasing process continues, 
liberating energy, carbon dioxide, and water.  

• You need carbs in order to break down body fat



Question

What is the best way to use the energy stored 
as body fat?



Dietary Fat, Cholesterol, and Health

• A diet too high in saturated or trans fats 
invites heart and artery disease.

• Some studies suggest a high saturated fat 
diet that is also low in fish oils may increase 
the risk of certain cancers.

• Obesity is more likely since fat has 9 
calories per gram.



Recommendations   pg 169 figure 5-2

20-35 % of your daily calories should come 
from fat

less than 10% of your daily calories should 
come from saturated fats

keep trans fats al low as possible

Linoleic acid 5-10% of total calories

Linolenic acid .6-1.2% of total calories

Cholesterol is less than 300mg/day



Lipoproteins & Heart Disease Risk

• We need lipoproteins (chylomicrons) in order 
to transport monoglycerides and long 
chain fatty acids around the body.

•  Lipoproteins are clusters of proteins & 
phospholipids that are emulsifiers.

• The tissues of the body can take whatever 
fat they need from lipoproteins passing by 
in the bloodstream.



Lipoproteins : transport lipids in the 
blood and lymph

LDL

• Lighter, larger,richer 
in cholesterol

• Transport cholesterol 
and other lipids from 
the liver to the tissue

• Carry lipids that 
trigger inflammation 
(contributed to heart 
disease)

HDL

• Smaller

• Dense

• Packed w/more 
protein

• Carry extra 
cholesterol away 
from the body cells 
to liver for disposal



What does food cholesterol have to do 
with blood cholesterol?

• Healthy people need below 300 mg a day

• Genetics modifies everyones ability to 
handle dietary cholesterol

• Body slows down cholesterol mixture 
when you have too much from food intake

• Moderation is key for people who have 
high blood cholesterol (less than200 mg a 
day)



Essential Polyunsaturated Fatty Acids

• Linoleic acid and linolenic 
acid

• Body can't make these 
fatty acids 

• Need them from our diet.

• Need a healthy balance of 
both

• People are consuming 
more Omega 6s than 
Omega 3s



Deficiencies of Essential Fatty Acids

• When the diet is deficient in all of the 
polyunsaturated fatty acids, symptoms 
include:

• Reproductive failure

• Skin abnormalities

• Kidney and liver disorders

• Growth and vision impairment in infants

• The body stores EFA, so extreme 
deficiencies are rare. 



Omega-6 Fatty Acid

• Linoleic acid is the “parent” member of the 
omega-6 fatty acid family
– Abundant in vegetable oils

– Nuts and seeds

– Linoleic acid can be converted to other members of this 
family, for example, arachidonic acid

– Too much is linked to certain cancers: breast, prostate, 
and colon cancers, heart disease, stroke, arthritis, 
asthma, menstrual cramps, diabetes, headaches...

– Solidify and cause inflammation of tissues

– Thicken the blood of humans, animals and plant juices 



Omega-3 Fatty Acid

Linolenic acid is the “parent” member of the 
omega-3 fatty acid family

Linolenic acid can be converted to other 
members of this family, for example, EPA 
and DHA

Omega 3 thins the blood of humans and 
animals and sap of plants

Studies looking at how omega 3s can help 
with: depression, ADD,bipolar disorder 



• EPA (eicosapentaenoic acid) and DHA (decosahexaenoic acid):
• are made in limited amounts in the body

• abundant in fish oils

• lower blood pressure

• prevent blood clot formation

• protect against irregular heartbeats

• may reduce inflammation

• essential for normal infant growth and development

• may support immune system

• may inhibit cancers

Omega-6 And Omega-3 Fatty Acid Families



Recommendations For Omega-3 Fatty Acid Intake

• To obtain the health benefits from essential 
fatty acids requires obtaining the right 
balance between omega-3 and omega-6 
fatty acids

– Most Americans get mostly omega-6 from 
vegetable oils, salad dressings, and margarine 
and they need to balance this with more fish 

• Average U.S. intake of EPA and DHA is 150 mg/day

• Recommended is 500 mg/day (about 2 fatty fish 
meals per week) to reduce CVD



Other Food Sources of Omega-3 Fatty Acids

• Egg producers fortify certain brands of eggs 
by adding only fish meal to chicken food

– The chickens lay DHA-enriched eggs

– Fish are fed grains at fish farms which is low in 
omega 3. 

– Best source of Omega 3 for fish is 
phytoplankton (algae rich in chlorophyll)

– Chlorophyll is the original source of Omega 3 
fatty acids in fish



Sources of Omega 3

• Spinach

• Romaine lettuce

• Arugula

• Purslane

• Sprouted flax seed

• Sprouted chia seeds

• Flaxseed oil



What About Fish Oil Supplements? 

• Fish oil supplements are not recommended 
because:

• high intakes may increase bleeding times

• high intakes may interfere with wound healing

• high intakes may suppress immune function

• high intakes may upset the proper balance between 
omega-3 and omega-6 fatty acids

• they may contain toxins

• long-term effects are unknown



Seafood Safety – Balancing Risks and Benefits

• Some fish is contaminated with mercury, yet 
fish is still a safe food source. (not true)

• Safe for most people to consume two 3-
ounce servings per week of most ocean fish.

• Not safe to consume raw fish and shellfish.

• Pregnant or lactating women and children 
are sensitive to mercury.

• Benefits outweigh risks. (not true)



The Effects of Processing on 
Unsaturated Fats

• Vegetable oils make up most of the added 
fat in the U.S. diet. Why??

Answer:  Because fast food restaurants use them 
for frying, food manufacturers add them to 
processed foods, and consumers tend to choose 
margarine over butter



What Is “Hydrogenated Vegetable Oil,” And What’s It 
Doing in My Chocolate Chip Cookies?

• Vegetable oils become more saturated when 
they are hydrogenated.

• Points of unsaturation are vulnerable to 
attack by oxygen (oxidation). 

• Oxidation= nutrients combine with oxygen

• When the unsaturated points in the oils of 
food are oxidized, the oils become rancid.

• Hydrogenation forces hydrogen into the 
liquid oil, making the oil more saturated as 
it accepts the hydrogens.



What Is “Hydrogenated Vegetable Oil,” And What’s It 
Doing in My Chocolate Chip Cookies?

• Hydrogenated fats:
• Resist rancidity; more resistant to oxidation

• Are firmer textured; more spreadable 

• Have a higher smoking point than unsaturated oils

• Are unhealthy



What Is “Hydrogenated Vegetable Oil,” And What’s It 
Doing in My Chocolate Chip Cookies?



Baked goods often contain hydrogenated fats

What Is “Hydrogenated Vegetable Oil,” And What’s It 
Doing in My Chocolate Chip Cookies?



Health Effects of Trans Fatty Acids

• Consuming trans fat poses a risk to heart 
and arteries by:

– Raising blood LDL cholesterol

– Lowering blood HDL cholesterol 

– Increasing tissue inflammation, a key player in 
heart disease

– Replacing heart-healthy oils



Added Fats

• Fats added to foods during preparation or at the 
table are a major source of fat in the diet. 

• Majority of fats are hidden in fried foods, baked 
goods, sauces, and mixed dishes.

• These fats provide about 5 grams of pure fat, 
providing 45 calories

• 1 tsp oil or shortening

• 1 ½ tsp mayonnaise, butter, or margarine

• 1 tbl regular salad dressing, cream cheese, or heavy 
cream

• 1 ½ tbl sour cream



Meat, Poultry, Fish, Dried Peas and Beans, Eggs, 
and Nuts

Most people consume meats in larger amounts than recommended



Milk, Yogurt, and Cheese



Grains



Food Feature:  Defensive Dining





Food Feature:  Defensive Dining



Food Feature:  Defensive Dining

• Other tips to revise high-fat recipes
• Grill, roast, bake, microwave, stir-fry, or poach foods

• Choose larger portions of salad greens or vegetables 
and use dressings lightly  

• Reduce or eliminate “add-ons” such as butter, creamy 
sauces, cheese, bacon

• Cut recipe amounts of meat in half; use only lean 
meats

• Use defatted soups and gravies

• Make prepared mixes, such as rice, without the fats 
called for on the label



Low-Fat Diet Questions

• For healthy people, researchers now 
recommend a “wise-fat” approach.



High-Fat Foods and Heart Health

• Which of these high-fat foods rightly 
belong in a heart-healthy diet?

a. Avocados

b. Bacon

c. Walnuts

d. Potato chips

e. Mackerel

Answer:  a, c, e



Answer 

• Avocado

• Walnut

• Mackerel



• For those eating a Mediterranean diet rich in 
olives and olive oil:

• Lowers total and LDL cholesterol and not HDL

• Reduces LDL cholesterol’s vulnerability to oxidation

• Reduces blood-clotting factors

• Provides phytochemicals that act as antioxidants

• Lowers blood pressure

Olive Oil: The Mediterranean Connection



The Mediterranean Diet: Beyond Olive Oil

• Olive oil cannot take all the credit for lower 
rates of heart disease seen with the 
Mediterranean diet.

• Other important factors are:
• Lower intakes of red meats

• Higher intakes of nuts, vegetables, and fruits

• Higher intake of fish and seafood



Olives and their oil may benefit heart health

The Mediterranean Diet: Beyond Olive Oil



Nuts: More Than A High-Calorie Snack Food 

• Nuts provide up to 80 percent of their 
calories from fat and one ounce has over 
200 calories

• But, nuts are linked to heart health!!

• Nuts may lower heart disease because they 
are:

• Low in saturated fats

• High in fiber, vegetable protein, and vitamin E

• High in phytochemicals that act as antioxidants
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