
Physical requirements

• Temperature
• Oxygen
• pH
• Osmotic conditions



Temperature

Fig. 6.14



Fig. 6.15

Oxygen



Toxic Forms of Oxygen



Toxic O2-neutralizing enzymes

Superoxide Dismutase:
2O2

- + 2H+ fi H2O2 + O2

Catalase:
2H2O2 fi 2H2O + O2

Peroxidase:
H2O2 + NADH + H+ fi 2H2O + NAD+



Fig. 6.15

Oxygen



Anaerobic Chamber



Fig. 6.17



pH

Fig. 6.12



Osmotic pressure
• isotonic=

– concentrations of solutes same on both
sides membrane

• hypotonic
– more water outside of cell
– concentration of solutes greater inside cell
– low osmotic pressure

• hypertonic-
– more water inside cell
– concentration of solutes greater outside

cell
– high osmotic pressure



Osmotolerance

Fig. 6.11



Osmolarity
(Solute concentration)



Chemical requirements

Carbon
Nitrogen
Sulfur
Phosphorous

Potassium
Magnesium
Calcium
Trace elements:

iron, copper, zinc







Other types of media-
check them out in lab!

• Selective
– suppresses growth of unwanted bacteria
– encourages growth of desired bacteria

• Differential
– distinguish colonies of desired organism

from other colonies

• Enrichment
– increase number of organisms

• (few-> many)



Binary fission



Microbial Growth Curve

Fig. 6.1



Exponential
Growth

Fig. 6.3





Fig. 6.4

Generation time
determination

• NNt=No x 2n

n=log Nt-logNo/log 2

k=n/t





Chemostat

Continuous
Culture

Fig. 6.9



Fig. 6.8

Turbidity(Absorbance)



Viable cell count



Direct cell
count

Fig. 6.5 



Membrane filtration

Fig. 6.6


