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CHAPTER 2: CHEMISTRY OF LIFE

NSA 101  
INTRODUCTION TO ANATOMY & 

PHYSIOLOGY
GOCCτFALL 2009

WHY IS CHEMISTRY INPORTANT
ÅEssentially, the human body is one big chemistry experiment
Å At any one time there are MILLIONS of chemical reactions occurring

Å Your ability to see, hear, breathe, and think are all dependent on 
chemistry

Chemical reactions 
involved in the 
production of 
tryptophan (an 
amino acid)

ATOMS
ÅElectrons: - charge

ÅProtons : + charge

ÅNeutron: no charge

Surround the nucleus like a cloud

Nucleus of an atom

Atoms are the smallest particle of an element that maintains characteristics of that 
element

ATOMIC THEORY

Å All matter is made up of atoms
Å All atoms of a given element 

are similar to one another, but 
different from other elements

Å Atoms of 2 or more elements 
combine and form compounds

Å Chemical rxns involve 
rearrangement, separation or 
combination of atoms

Å Atoms are NEVER created or 
destroyed during a chemical 
rxn.

Atomic Charge

ÅRatio of protons to electrons determines the charge of the atom
ÅAtoms can give up or take electrons from other atoms in a process called ionization
ÅIf an atom has UNEQUAL numbers of protons and electrons it is an ION
ÅPositively charged ion  = CATION
ÅNegatively charged ion = ANION

ÅNa+ ION has more protons than electrons
Vpositively charged (cation)

ÅCl- ION has more electrons that protons
Vnegatively charged (anion)

Charge and numbers of 
electrons dictate an 
atoms behavior and 
reactivity

Na and Cl ATOMSƘŀǾŜ Ŝǉǳŀƭ ІΩǎ ƻŦ 
protons and electrons (neutral charge)

ATOMS vs. IONS

CHEMICAL BONDS

ÅChemical bonds allow 
atoms to get together and 
form molecules and allows 
molecules to come together 
to form larger 
macromolecules

1. Hydrogen bonds ςVery 
weakτeasily made and 
broken no transfer or sharing 
of electrons

2.     Ionic bonds ςPretty weak
- involves transfer of 

electrons from one atom to 
another

3.     Covalent bonds ςVery 
strong, not easily brokenτ
involves sharing of electrons 
between atoms
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ELEMENTS & COMMON SUBSTANCES

Å25 are essential to life but 4 
make up 96% of living matter
ïC, O, H, & N

Å 10 common substances 
found in living systems

1. WaterτMost abundant 
substance in living cells (60-
80%), Plasma, liquid portion 
of blood (92%).  Serves as a 
solvent for rxns, absorbs 
and releases lg. amounts of 
heat, surrounds organs for 
protection, and a base for 
all body lubricants

COMMON SUBSTANCES

2. CO2τwaste product of 
cellular resp.  Necessary 
for photosynthesis, source 
of carbon in all organic 
compounds.  Toxic at high 
levels

3. Molecular O2τrequired 
by organisms that require 
air.  Necessary to convert 
chemical energy in food to 
chemical energy in ATP.  
Product of photosynthesis

COMMON SUBSTANCES

4. Ammoniaτfrom 
decomposition of proteins 
via digestive system and the 
conversion of amino acids to 
ATP during cell respiration.  
Toxic to body but liver 
converts to urea using 
enzymes and is released in 
urine

5. Mineral saltsτsmall ions 
needed by cells in the body, 
may be part of the enzymes 
or free-free floating

Ammonia emissions

COMMON SUBSTANCES

6. CarbohydratesτC, H, O in a 
1:2:1 ratio, sugars are chains of 
5 or 6 C, 5-C Sugars are ribose 
& deoxyribose, 6-C sugars are 
glucose & fructose.  Take the 
form of long chains to store 
energy

7. Lipidsτfats, phospholipids, 
steroids, & prostaglandins.  
Insoluble in water.  Fats are 
primary lipid in body.  
Saturatedτsolid @ room 
temp, unsaturatedτliquid.  
F(n)τstore energy, insulation

COMMON SUBSTANCES

8. ProteinsτC, H, O, N and 
most with S.  F(n)τ
structural proteins, 
enzymes, antibodies, 
energy source.

9. Nucleic acidsτDNAτ
genetic materials in 
nucleus determines f(n) & 
characteristics of cell.  
RNAτrelated to DNA, 2 
important types mRNA 
and tRNA necessary for 
protein synthesis.  Lg. 
molecules of C, N, O, H, P.

COMMON SUBSTANCES

10. Adenosine Tri 
Phosphate (ATP)τhigh 
energy molecule runs 
cells machinery and 
perform bodies 
activities.  (food eaten 
transformed to ATP).  
Chain of 3 phosphate 
groups, the energy is 
stored in the bond 
holding the 2nd and 3rd

Phosphate groups
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Movement of Materials Into and Out 
of Cells

1. Diffusionτmvmt of 
molecules from an area 
of Hi concentration to 
Lo.

2. OsmosisτMovement of 
water through 
semipermeable
membrane from high 
water concentration to 
low water concentration

3. Active transportτLg. 
or heavy molecules 
enter and exit cell via 
specialized channels 
and require energy to 
move.  Object move 
from areas of lo 
concentration to hi 
concentration

DIFFUSION
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Process of Diffusion

OSMOSIS

ÅHypertonicτSolute 
concentration higher 
outside of cell 
(crenation)

ÅHypotonicτSolute 
concentration higher 
inside of the cell  (Lysis)

ÅIsotonicτSolute 
concentration same

ACTIVE TRANSPORT

ÅUses energy

ÅAlso  uses protein carriers called pumps

ÅMoves molecules against a concentration ([ ]) 
gradient

ACIDS, BASES & pH SCALE

ÅWhen H2O breaks apart it releases an equal number of hydrogen ions 
(H+) and hydroxide ions (OH-)

ÅThe concentration of these ions in a solution determines acidity or basicity

ACIDS, BASES & pH SCALE

ÅAn acidic solution occurs 
when an acid is dissolved in 
water releasing a large 
concentration of H+

ïFor exampleH̄Cldissociates 
completely in water into H+

and Cl- ions.  This increases 
the number of H+ ions in the 
solution making it an acid

ÅBases are substances that 
eithertake up free floating H+

ions or releases OH- ions.
ïFor example: NaOHdissociates 

into Na+ ions and OH- ions.  
The OH- ions will either 
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pH scale

ÅpH scale is used to indicate 
the acidity or basicity of a 
solution

ÅUses a logarithmic scale, 
which means a pH change of 
1 is equal to a 10 fold 
change in acidity

ÅPure water has a pH of 7 
(equal number of H+ and 
OH- ions)


