Biology  Chp 3 Notes       BIOCHEMISTRY

I.  CARBON COMPOUNDS

A. Carbon Bonding

1. All compounds can be put into 2 catagories

a. Inorganic Compounds:  No carbon atoms

b. Organic Compounds:  Contain carbon atoms

2. Carbon atoms have 4 outer shell electrons

a. easily forms 4 covalent bonds

b. can bond with other carbon atoms (rare)

c. can form long chains with branches and rings

d. it can form single, double or triple bonds

1. top of page 52

2.  single bond shares one pair of electrons, a double bond two, a triple bond three.

B. Functional Groups

1. Groups of atoms that give characteristics to organic molecules

2. Look at examples on page 52

3. OH is called the hydroxyl group in organic compounds and if present creates an alcohol.

C. Large Carbon Molecules

1. Polymer:  a large molecule that consist of repeated linked units called monomers.

2. Monomers:  subunits of polymers

3. Macromolecules:  very large polymers

a. Carbohydrates, lipids, proteins and nucleic acids

4. Condensation Reaction:  a chemical reaction in which water is released when molecules combine

a. when monomers link to form polymers

5. Hydrolysis:  a chemical reaction in which water is used to break apart a molecule

a. living things break down polymers this way

D. Energy Currency

1. Life processes require a constant supply of energy

2. ATP supplies this energy for cells

3. Adenosine Triphosphate (ATP):  an energy carrying molecule

a. Composed of 3 parts:  Ribose sugar, Adenine a nitrogen base, and 3 phosphate molecules

b. show how it works

II.  MOLECULES OF LIFE

A. Carbohydrates

1.  organic compounds composed of C, H, O in a ratio of 1C to 2H, to 1O

2. Carbohydrates serve two main functions for living things

a. energy storage

b. structural units

3. Carbohydrates occur in three forms, monosaccharides, disaccharides, and polysaccharides

4. Monosaccharides:  simple sugars, the monomers of carbohydrates

a. General formula of C6H12O6

b. Most Common monosaccharides are

1. Glucose:  Cell energy

2. Fructose:  fruits, very sweet

3. Galactose:  milk

c. Glucose, Fructose and galactose are isomers

d. Isomers:  compounds with the same chemical formulas but different structural formulas

1. page 55

2. also have different properties

5. Disaccharides:  two monosaccharides combine to form a double sugar

a. Sucrose:  Fructose + Glucose

6. Polysaccharides:  complex molecule composed of 3 or more monosaccharides

a. Glycogen:  polysaccharide used by animals to store energy

1. composed of hundreds of glucose

2. Found in the liver and muscle cells

b. Starch:  polysaccharide used by plants to store energy

1. composed of hundreds of glucose

2. main energy source for animals

c. Cellulose:  structural polysaccharide found in the cell walls of plants

1. 50% of wood is cellulose

B. Proteins

1.  Organic compound composed of C, H, O, N

2. Amino Acids:  monomers of proteins

a. 20 different AA

b. An amino acid has 4 side groups attached to a single carbon atom

1. the “R Group” is what varies in the different AA

3. Amino Acids are attached together by “Peptide Bonds” by hydrolysis (releasing a water molecule)

4. Dipeptide:  two amino acids attached together

5. Polypeptide:  long chain of AA attached together

6. Proteins are composed of one or more polypeptide chains

7. Enzymes:  RNA or protein molecules that act as biological catalysts

a. Essential to the functioning of all cells

b. Depend on a physical fit between the enzyme and its specific substrate

c. Substrate:  the reactant being catalyzed

d. Active Site:  folds on the enzyme that match with the substrate

e. An enzyme acts only on a specific substrate because if fits only that substrate

f. Enzymes don’t work if affected by temp or pH

C. LIPIDS

1.  Large nonpolar organic molecules

2. don’t dissolve in water

3. have a higher ratio of C & H to O than carbs do

4. Because of this they can store more energy than carbs

5. Fatty Acids:  unbranched carbon chains that make up most lipids

a. Have a carboxyl group attached to one end.

b. Carboxyl end is hydrophilic, meaning it attracts water molecules

c. The carbon end is hydrophobic, meaning it repels water

d. Saturated Fats:  Have only single bonds

e. Unsaturated Fats:  Have one or more double bonds

6. Triglycerides:  composed of 3 fatty acids and 1 glycerol

a. Saturated Triglycerides:  solids at room temp and found in butter and animal fat

b. Unsaturated Triglycerides:  liquid at room temp and found in plant seeds

7. Phospholipids:  2 fatty acids and 1 glycerol and a phosphate group

a. Cell membrane is composed of phospholipids in a double layer

8. Waxes:  a structural lipid consisting of  long fatty acid chain and an alcohol chain

a. waterproof and used by plants and animals

9. Steroids:  composed of 4 fused carbon rings with functional groups attached

a. Testosterone:  male hormone

b. Cholesterol:  cell membranes and nerve cells

D. Nucleic Acids

1.  very large and complex organic molecules that store and transfer information in the cell

2. Deoxyribonucleic Acid (DNA):  contains info that determines the characteristics of an organism and directs its cell activities

3. Ribonucleic Acid (RNA):  transfers DNA info for the purpose of making proteins

4. Nucleotides:  the monomers of DNA and RNA

