Sumter Phy/An


lecture 4




lecture 5


The Chemical Basis of Life

I. Organization:   of molecules are building blocks

A. biochemistry:   "The chemistry of life"

II. The history of what makes us up:

A. John Dalton  

1.  atoms from the Greek atomos- "indivisible"  
B. Ernest T. Rutherford  "not solid, made of smaller units"
1. atoms contain different kinds of smaller particles collectively known as subatomic particles:

i. protons "+ charge"

ii. neutrons "no charge"

iii. electrons "- charge"

a.  revolve around the nucleus

iv. protons plus neutrons = form the atoms nucleus 

C. Reactions between chemicals

1. Chemical reaction:   transfer or sharing of electrons

2. Creates:  a chemical bond between two atoms

3. A compound is  made of 2 or more different elements 

a.  molecule is two or more atoms, same or different

D.  Types of  Bonds

i. ionic bond  - one atom gives up electrons to another

ii. Covalent bond -   two atoms share electrons

E.  Four basic types of chemical reactions:

i. Synthesis- syn, "together" thesis, "putting 

a.  two substances forming bonds to build more complex substance

 I.e.  amino acid #1 + amino acid #2 = protein

ii. Decomposition:   

a.  breaking two substances down into their building blocks

I.e.  digestion

iii. Exchange:   breakdown one molecule to build another

I.e.  lactic acid + sodium bicarbonate ​​-->  sodium lactate + carbonic acid

III. Biochemistry

A. Biomolecules:   

Molecules that compose living organisms

1. Electrolytes:   acids, bases and salts:  compounds that are + or - in water

a. SodiumChloride= NaCl   in water becomes Na+ and Cl-

b. Electrolytes were so named:  they can conduct electrical impulse

c. An acid:  excess H+ ions

d. A base:  excess OH- ions

e. A salt:  both + and - ions

2. Proteins (from the Greek proteios, "of the first rank")

a.  characteristics

i.  Most abundant in body

ii.  Macromolecules:   giant sized molecule, made up of amino acid building blocks

                      H

  Amino acids:  NH2  ---  C  --- COOH  

          R

iii.  20 different amino acids

iv.  all contain: Nitrogen, Carbon, Oxygen & Hydrogen  

v.  many contain:  sulfur, phosphorus, and/or iron

b.  Peptide bonds:  bonds between amino acids  

i. Dipeptide:   aa ---peptide bond ---- aa  

ii. Tripeptide  aa ----peptide bond --- aa ---peptide bond --- aa

iii. Polypeptide  aa -- peptide bond -- aa -- peptide bond-- aa -- peptide bond -- aa .........
I.e.  hormones, enzymes, blood components( hemoglobin)

a. Enzymes:   are catalysts that cause chemical reactions in body

i. chemical reactions within the body:  would happen too slowly without enzymes  

ii. A substance that speeds the rate of a chemical reaction is termed a catalyst.   

iii. Living cells have:  2,000 different enzymes each for a specific reaction  

iv. Enzymes:  bind to a reactant in a lock and key relationship.  

v. Enzymes are important in:   regulating pathways, making chemicals cells need, releasing energy, digestion, respiration,etc.

3. Carbohydrates:  major energy source for body.  

a.  made of:  Carbon, Hydrogen, oxygen


b.  Three types exist

i. Monosaccharides:  single sugar  

ii. Disaccharides  


    -------

iii. Polysaccharides  


--
         ---


a. Two reactions commonly occur in the body with respect to carbohydrates:

i. Dehydration synthesis 

      +


=> 



+ H2O

ii. Hydrolysis  


    + H2O    => 

+  

iii. These two reactions are exactly opposite and reversible.

4. Lipids :  used as energy stores

a. lipids  :  made of Carbon, Oxygen, Hydrogen, 

b. Lipids are composed of :  1 glycerol and 3 fatty acids  
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CH2O ----C----C17H35
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CH2O --C------C17H35

c. Saturated vs. unsaturated lipids

i.  Saturated= every carbon is bound to the next with a single bond 

ii.  Unsaturated= at least one double carbon=carbon bond is present.

d. Sterols and Phospholipids

i. Sterol:  cholesterol

ii. Phospholipids:  compose the cell membrane 
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