Macromolecules Mini Review (Don’t forget to study the chemistry part of the PPt!)
Compounds can be organic or inorganic


Organic - compounds that contain both carbon and hydrogen atoms


Inorganic - compounds that DO NOT contain both carbon and hydrogen 

There are four classes of organic compounds that are central to life on earth.


1.  Carbohydrates


2.  Lipids


3.  Proteins


4.  Nucleic Acids

Processes 

Dehydration Synthesis (condensation): Process to build (synthesize) large polymers from smaller monomers. Water is removed when building.

Hydrolysis: Process to break down (hydrolyze) polymers to monomers. Water is added on (bonded) when breaking down polymers.

Carbohydrates (Sugars and Starches)


1.  Functions - energy



a.  Sugar - quick energy



b.  Starch - longer term energy (but not as long term as lipids/fats)

2.  Contain these elements- C, H, and O. Monomer: Monosaccharide (usually glucose)


a.  Monosaccharides - carbohydrate made up of one type of sugar (ex. Glucose). C6H12O6


b.  Disaccharides - carbohydrates made up of two sugars bonded together




(ex. Glucose + Fructose = Sucrose)



c.  Polysaccharide - complex carbohydrate made up of chains of monosaccharides




ex. Starch - food storage compound found in plants




     Cellulose - makes up the cell walls of plants




     Glycogen - a food storage compound (polymer) in animals
Lipids (Fats, Oils, Waxes). No true monomer- but they all have a lot of C & H, like all fatty acids do

1.  Function



a.  Fat - stores long term energy (twice as much as carbohydrates)



b.  Wax and Oils


c.  Cholesterol (a type of Steroid)- There are always 4 rings bonded together

2.  Elements - C, H, and O (much less oxygen than in carbohydrates. Mostly there’s just C & H)



Triglyceride - consists of 3 fatty acids and one molecule of glycerol



(fatty acids are made from CH2 units)


3. Insoluble in Water- NONPOLAR (hydrophobic).

4.  Fats that are in a liquid state at room temperature are OILS


5. Lipids with all single bonds: Saturated

6. Lipids with 1 or more double bonds are unsaturated. 


7. Phospholipids: in cell membranes. The head (phosphate) is polar. The tails (fatty acids) are non-polar

Proteins (long chains of amino acid monomers)


1.  Examples
a.  Enzymes- functional proteins in organisms that catalyze chemical reactions by lowering the activation energy needed to start the reaction. STUDY YOUR ENZYME WORKSHEET!
b.  Hormones- protein molecules that send messages to cells for them to undergo chemical reactions. Ex: Insulin is a hormone that tells cells to hydrolyze (break down) glucose to get energy. 


c.  Structural Parts of Organisms- Ex- collagen in skin


d. Transport- hemoglobin is a protein that delivers oxygen to cells


2.  Make-Up (Elements)- C, H, O, and N (sometimes, a little Sulfur-S)


a.  There are 20 different kinds of amino acids (20 different R groups)
b.  amino acids are held together by a peptide bond (when a peptide bond is formed, 

     a molecule of water is lost)

c.  Dipeptide - two amino acids joined together by a peptide bond

    Polypeptide - long chain of amino acids. Polypeptides can bond together to make Proteins.
Nucleic Acids (made up of nucleotide monomers)


1.  Functions



a.  DNA - stores genetic information



b.  RNA – gets information from DNA to help make proteins


2.  Make-Up



a.  made up of nucleotides



b.  a nucleotide consists of a 5-carbon sugar group, a phosphate group, and a 

nitrogenous base. 4 kinds of bases: Adenine (A), Thymine (T), Cytosine (C), Guanine (G). In RNA, there is no T, instead there is U (Uracil). 
3.  There are two basic kinds of nucleic acids.  Ribonucleic Acid (RNA) which contains the

     sugar ribose and deoxyribonucleic acid (DNA) which contains the sugar deoxyribose.


4.  DNA - 2 strands of nucleotides;   RNA - 1 strand of nucleotides


5. DNA: A-T; C-G


6. RNA: A-U; C-G

