Nutrients

Macronutrients:  Fats, Carbohydrates and Protein

Micronutrients:  Vitamins and minerals

Is water a nutrient?  Hmmmmmmmm?

Fats, Carbs and Proteins are macromolecules found in organic things.  When we eat the bodies of living, or once living, things we get these nutrients.  The role of our digestive system is to break down these molecules so we can use them in our bodies. (See chart for “Functions in the body”).  Can the molecules in a chicken leg show up in your leg?  You betcha!

All of these macronutrients are mostly composed of 3 main elements: C, H and O.  Proteins are also largely composed of Nitrogen.

The Structure of Macromolecules

Carbohydrates:  monosaccharides – single sugars


1. Glucose – 


2. Fructose – 

Disaccharides – 

1. Lactose – main sugar in milk

2. Maltose – malt sugar

3. Sucrose – table sugar


Polysaccharides – chains of monosaccharides

1. starch – carb. storage in plants

2. cellulose – provide structure in plants.  Lots in wood, cotton, corn etc.  Hard to digest.

3. glycogen – carb. storage in animals



Fats – made up of glycerol and fatty acid chains (chains of C, H, and O).  

Naming fats:

1. The fatty acid chains can be different lengths.  This is partly how fats get their name i.e. C18 or C12 (Lorenzo’s Oil).

2. These chains can also be saturated with Hydrogen molecules so there are only single bonds between carbon atoms 




Or………

They can be unsaturated and have double bonds between the carbons in the fatty acid chain.

4. The glycerol molecule can attach to 1, 2, or 3 fatty acid chains.  So…. is the fat a glyceride, diglyceride or triglyceride?

Examples of names: Oleic acid is C18 unsaturated triglyceride.

Most fat in our diet are triglycerides.

Proteins – mostly made up of C,H,O,N

Proteins are made by bonding together amino acids.  Each amino acid has the following structure:
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There are 20 naturally occurring amino acids.  The “R” group is the only part of the amino acid that makes them different from one another.  It is the combination and number of these 20 amino acids in proteins that gives us our varying traits.

When peptide bonds hook amino acids together into a chain, we call the chain a polypeptide.
The C=O end of the chain is called the Carboxyl 
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Terminus.
The NH2 end of the polypeptide chain is called the Amino Terminus.

These polypeptides can twist and form into different shapes so they can perform different functions in the body:

1. Primary = polypeptide chain

2. Secondary  = alpha (α) chains that spiral or Beta (β) chains that form into sheets or plates
3. Tertiary  = when these alphas further bond and twist into a more complex 3-D shape

4. Quaternary = when more than one polypeptide chain bonds together into a larger protein (like Hemoglobin)







