Chemistry of Life

I. Atoms

A. Nucleus

1. Protons

(a) Determines Atomic number

(b) Factor in Atomic mass

i Atomic mass = 1

(c) Charge +

2. Neutrons

(a) Factor in Atomic mass

i Atomic mass = 1

(b) No Charge

B. Electrons

1. Atomic mass = 1/1835 of a proton but 0 for all practical purposes

2. Charge –

3. Determine chemical behavior of atoms 

4. Energy relations

(a) Have potential energy

(b) Move toward nucleus, energy is released

(c) Move away from nucleus, energy absorbed

II. Ions

A. Cations (+)

1. Examples: Na+, Ca+2, Mg+, NH4+
B. Anions (-)

1. Examples: Cl-, NO3-, OH-
III. Molecules

A. Organic vs. Inorganic

1. Organic contains carbon

(a) CO2, CH4, C6H12O6,

2. Inorganic contains no carbon

(a) NaCl, Fe2O3, NH3

B. Types of bonds

1. Ionic bonds

(a) Single

(b) Double

(c) Triple

(d) Quadruple

2. Covalent bonds

(a) Single
(b) Double

(c) Triple

3. Hydrogen bonds

(a) Polar molecules
IV. Water & Life
A. Properties of water
1. Polar molecule


(a) Hydrogen bonds
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2. Three states at temperatures where life exists

(a) Solid, Liquid, Gas

3. Constant volume as a liquid

B. Water as a solvent

1. Forms cages around other molecules

2. Dissolves charged substances

3. Organizes shape in nonsoluble molecules

C. Water ionizes

1. Forms equal number of H+ and OH- ions

2. pH scale

(a) Acid 0 - 7

(b) Base 7 – 14
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3. Life

(a) Range 2 – 10

(b) Most pH 5.5 to about 8

(c) Physiological 6.5 – 7.5 
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V. Molecules important to life
A. Building blocks of organisms

1. CHNOPS

(a) 99% of living things

2. Carbon

(a) Needs 4 electrons to fill outer shell

(b) Can form single, double and triple bonds with itself.

(c) Can build into chains and rings.

B. Biologically important macromolecules

1. Carbohydrates

2. Lipids

3. Proteins

4. Nucleic Acids and ATP

VI. Some details
A. Carbohydrates
B. General

1. energy-storage & structural elements

2. C:H:O in 1:2:1
3. C(H2O)n

4. C-H bonds important in energy release

C. Types

1. Simple Sugars

(a) Monosaccharide (primary energy source)

i Hexoses

· Glucose

· Fructose

· Galactose

i. Pentoses

· Ribose

· Deoxyribose
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(b) Double Sugars = Disaccharide results from dehydration synthesis
[image: image5.jpg]HO

CH,OH

oH
Glucose

CHDH

HO "/ cron n;o

o
OH

Fructose

CH,OH

OH

CH,OH

oH oH

Sucrose

HO.

CH,OH




i Water removed 

ii Sucrose (glucose + fructose)

· Sugar cane & sugar beets

iii Maltose (glucose + glucose)

· From starch digestion

iv Lactose (glucose + galactose)

· (intolerance)

(c) Sweetness

· Sucrose          100

· Glucose          74

· Fructose          173

· Galactose          32

· Maltose          32

· Lactose          16

2. Polysaccharides

(a) Starch & glycogen

i Glycogen more branched

ii Main way that glucose is stored 
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(b) Cellulose
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i Most abundant organic compound

ii Structural component of cell walls

iii Animals cannot digest W/O help

iv Cotton, wood

v Fiber in our diet

(c) Chitin
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i Chains of glucose with amino group (N) attached to sugar molecules

ii Found in arthropods

VII. Lipids & their relatives

A. General characteristics

1. Nonpolar molecules not soluble in water but soluble in nonpolar organic solvents (e.g. oil, ether, benzene, cholorform).

2. Contain C, H, O, some have P 

3. Used for:

(a) Energy storage (C-H bonds)

i Wt for wt 2X carbo’s

ii Migrating birds store fat rather than carbo’s

iii Small seeds store fats

(b) Structural component of membranes

(c) Protection from desiccation

B. Categories
1. Triglycerides (Fats & oils)

(a) Two sub units

i Glycerol (hydrophilic)

ii Fatty acid (hydrophobic)
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(b) Saturated 

i Maximum # hydrogens in fatty acids 

ii Animal fats

(c) Unsaturated (polyunsaturated)

i Double bonds between some carbons in fatty acids

ii Plant oils such as linseed, olive, canola
2. Phospholipids
(a) Associated with membranes

(b) Phosphate group incorporated into glycerol.

i Polar, hydrophilic head

(c) Two nonpolar hydrophobic tails
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3. Steroids
(a) Composed of four carbon rings

(b) Cholesterol, sex hormones, anabolic steroids

VIII. Proteins

A. Chains of amino acids (Peptides & polypeptides)

1. Contain C, H, O, N & many have S

2. 20 different amino acids

3. Amino acid structure
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(a) Amino group

(b) Acid group

(c) R group

4. Joined together by peptide bonds
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B. Protein structure

1. Primary

(a) Amino acid sequence

(b) Coiling (alpha helix) stretchy
i Hair

ii Skin

(c) Folding


C. Basic Types

1. Fibrous protein function

(a) Structural

i Fibrin clots blood

ii Keratin in hair

iii Actin and myosin in muscles

iv Collagen in skin, ligaments, tendons and bones.

2. Globular protein function

(a) Enzymes

i Proteases break down protein

ii RuBP carboxylase

· Most abundant protein

(b) Transport

i Hemoglobin

· Transports oxygen

(c) Hormones

i Insulin (blood sugar)

ii Vasopressin (water in kidneys)

(d) Immunoglobulins 

i Antibodies

IX. Nucleotides & nucleic acids

A. Nucleotides-the basic unit
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1. Basic structure

(a) Sugar

i Ribose

ii Deoxyribose

(b) Phosphate group

(c) Nitrogenous base (five types)

i Pyrimidines (single ring)

· Thymine

· Cytosine

· Uracil

ii Purines (double ring)

· Guanine
· Adenine
X. 
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