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NUTRITION AND METABOLISM

1. Health and Nutrition
What is Nutrition?

- Nutrition is the science that

studies food & how it 

nourishes the body and 

influences health

- Includes how we consume,

digest, and store nutrients

Nutrients
= substances that contain the molecules that are 

critical to human growth, functioning  & health
- A vast number of different types of molecules exist in the 

human body which come from the nutrients we eat.
- most (over 96%) are made from combinations of only 6

important elements:
• Carbon
• Hydrogen
• Oxygen
• Nitrogen
• Phosphorus
• Sulfur

Amoeba Sisters Biomolecules   https://www.youtube.com/watch?v=YO244P1e9QM

How Does Nutrition Contribute to Health?
- The substances you take into your body are metabolized 

(broken down and reassembled) providing your body with:
: the energy it needs to function properly
: the raw materials necessary to build body structures 
(cells, tissues and organs)

- there are 6 groups of nutrients found in the foods we eat:
: carbohydrates
: lipids
: proteins
: water
: vitamins
: minerals

A. Water

- Water makes up around 66% of the body.

- Water helps to maintain many bodily functions:

: Lubricates your joints & mucous membranes.               

: Enables you to swallow and digest foods. 

= chemical reactions take place more 

quickly if the molecules are in solution

: Allows for absorption of nutrients & elimination of wastes.

- To maintain health you must 

drink least 8 cups of water 

daily.

B. Carbohydrates “O”

- are the sugars & starches found in food

- composed of 3 elements: C, H, and O 

: ie) glucose is C6H12O6

- are the bodies primary energy source

containing (4 cal/g)

- our source of carbohydrates is plants

: ie) potatoes, wheat, fruit

- most can be identified by the -ose suffix 

: ie) glucose, sucrose, cellulose 

- can be classified as simple or complex
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- Simple carbohydrates are sugars. 

a) Monosaccharides 
:Mono= 1 therefore 1 sugar unit
: an instant energy source (break down easily)
: ie.  Glucose (C6H12O6) 

- the form of sugar our cells use

Fructose (C6H12O6)
- the sugar found in fruit

b) Disaccharides (aka Transport sugars)
: made up of 2 monosaccharide molecules joined together
:1 molecule = 2 sugar units (Di = 2)
: these sugars are transported through the body to where 
they are needed for energy 

then break into monosaccharides!

: ie. Sucrose (table sugar) Lactose (milk sugar)

- Complex carbohydrates are starches
c) Polysaccharides (aka storage or structural sugars)

- are large molecules made of many simple sugars joined 
into a giant polymer chain (poly = many)

- ie) Amalose/Starch: 
:plants store excess sugar in this form 

Ex. potatoes, beans, rice, corn & wheat

Cellulose
: found in plant cell walls and is 

indigestible by humans = FIBER

Glycogen
: animals store excess sugars as glycogen 
in the liver

The more chains of sugar, the longer it takes to break them 
apart…. Which is why we eat polysaccharides well before a big 
game for energy.

C.  Lipids “E”

- a.k.a. fats and oils

= insoluble in water

- composed primarily of C, H & O 

= just like carbohydrates 

- the building blocks of fats are called 

fatty acids 

- fatty acids that the body needs, but is 

unable to make are called 

essential fatty acids and must come from 
our food

- functions: 

*: energy storage molecules 

=  broken down & used as an energy source

- contain more energy than carbohydrates

1 g of fat = 9 cal vs   1 g carbohydrate = 4 cal

: provide insulation & protection (internal organs)

: carry & store specific vitamins (A, D, E, K)

: provide raw materials to form steroids & some hormones 

: allow for proper function of structures within the body 

: add flavor to foods

: help us feel satiated

(takes longer to digest = feel full longer)

- Fatty Acids are classified as saturated or unsaturated:

a) Saturated:

: Animal fats and tropical oils

: solid or semisolid at room 

temperature

= harder to break down

: high intake is associated with increased risk of 

heart disease due to a rise in cholesterol levels in 

the body

= bad fat

: ie. butter and lard 
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b) Unsaturated:

: Vegetable fats

: oil or liquid at room temperature

= easier to digest

: associated with reduced risk of heart 
disease

= good  fat

- Cholesterol

: is a lipoprotein

(fat with a protein cover = water soluble)

: needed for - liver & brain function 

- production of sex hormones

: excess cholesterol is used to grow fatty tissue 

(plaque) inside arteries = Arteriosclerosis

- restricts blood flow, causing heart attack or stroke

: analogy = a SMARTIE

- 2 types of cholesterol found in the blood:
i) Low Density Lipoprotein (LDL)

= bad cholesterol
- 70% of our cholesterol intake is this form
- if there is more LDL than the liver can use,
it is left circulating in the blood

= high cholesterol

ii) High Density Lipoprotein (HDL)
= good cholesterol
- can attach to excess LDL and carry it 

to the liver where it 
can be broken down

- foods such as fatty fish, nuts, leafy 
greens and olive oil have high levels
of omega-3 fatty acids which is rich
with HDL cholesterol

- Transfat

- vegetable oils which are solid or semisolid at room temperature 

formed  through the process of hydrogenation

= adds hydrogen to vegetable oil causing the fatty acids      

become straighter & more saturated

- found in margarine, fried foods, 

snack foods, etc.  

- used by manufacturers and restaurants because it increases

shelf life and  improves flavor

- is considered by many doctors to be the worst type of fat 

you can eat because it: raises the LDL ("bad") cholesterol 

: lowers the HDL ("good") cholesterol

D.  Proteins “Y”

- are the largest and most complex 

of the organic compounds

- contain C, H, O, N & sometimes S

- these macromolecules are made 

up of chains of amino acids 

- the number of  amino acids linked together and their order

determine the type of protein that is present 

- each species (ie. human) has certain proteins that are similar 

(making it identifiable as human) & his own individual 

protein make-up (making it unique)

- about 50% of the dry weight of living organisms is protein

- green plants can make all proteins 

= build amino acids from simple materials & link them to 

form proteins

- animals must obtain proteins from food (legumes, or meat)

: the human body can make many amino acids, but there 

are 9 it can't make called essential amino acids

=we must get them from our food 
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- Proteins are classified as complete or incomplete.
a) Complete Proteins

: contain all nine essential amino acids
: sources = fish, meat, poultry, eggs, milk, cheese, 

yogurt, and many soybean products

b) Incomplete Proteins 
: lack one or more essential amino acids
: sources = beans, peas, nuts, and whole grains

- we ingest & break down proteins into amino acids which 

are recombined to form new, human proteins

- uses of proteins in the body:

: form all body tissues (cells, hair, skin, muscle, blood)

: make up certain hormones (ie. insulin)

: act as enzymes in biochemical reactions

: form antibodies

: provide energy, but not a

primary source (4 cal/g)

Micronutrients
- 'micro’ as we need relatively small amounts to support health

E. Vitamins
- organic compounds (Carbon) that help regulate body functions
- “vita” comes from the word vital which means critical, or 

fundamental
- do not provide energy, but are essential to metabolism

= assist in releasing the energy stored in macronutrients
- also critical in:                                                                          

: building and maintaining healthy bone, muscle and blood  
: supporting the immune system and ensuring healthy vision

- 2 types:
i) Fat Soluble 

ie. A, D, E & K (can become toxic if too much) 
ii) Water Soluble 

ie.  C, B-vitamins (not stored, excreted in urine)

How Do Vitamins Work    https://www.youtube.com/watch?v=ISZLTJH5lYg

F. Minerals
- inorganic substances, fundamental units of matter

Ex) sodium, magnesium, calcium, potassium, and iron

- cannot be broken down by digestion or by being used, also 

cannot be broken down by heat or light

- assist in fluid regulation and energy production, essential 

to the health of our bones and blood, and help to rid the 

body of the harmful by-products of metabolism

- classified based on how much we need: 

: major minerals (Ca, Na, P, K, Cl-, Mg, S)  

: trace minerals (Fe, Zn, Cu, Mn, F+, Cr, Mo, Se, I)
Minerals an Overview  https://www.youtube.com/watch?v=i3GfrZR2DUE
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