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Increase in size and number
Definition -< Measured by turbidity in fluid media or colonies on solid

media
Binary fission
Bacterial Growth Colony Formation Visible colonies after 20-30 divisions
Example: single bacterium to colony
Varies by species
Generation Time V.cholerae: 13 min
M. tuberculosis: 24 hrs
DNA elongation
DNA strand separation
Bacterial Reproduction Binary Fission == Steps Formation of new dsDNA

Septum formation

Cell separation into daughter cells

Study bacterial properties

Isolation & diagnosis

Purpose
Vaccine preparation
Antibiotic selection
Simple Media Peptone water, nutrient broth, nutrient agar
: : = Culture Media Blood agar, chocolate agar
# Bacterial Growth & Physiology Enriched Madia g g

Supports fastidious bacteria

Selective Media

Types _< Allows specific bacterial growth

Jensen for M.

Differentiates bacteria by visible changes
Differential Media —<
Examples: MacConkey's agar

Lag Phase

Rapid cell division
Log Phase —<
Bacterial Growth Curve Golden phase for growth

Stationary Phase

Bacteria adapt, no increase in number

Balance of growth and death

Decline Phase

Nutrient depletion, bacterial death

- Autotrophic Uses simple inorganic materials

Nutritional <
~ Heterotrophic - Requires complex organic substances
- Obligate aerobes, obligate anaerobes
Gaseous Oxygen requirements
Facultative anaerobes, micro-aerophilic, aero-tolerant
- Growth Requirements = == pH: 7.2-7.4 for most bacteria
\ S C02&pH
CO2 for specific bacteria (e.g., Neisseria)
- Mesophilic (20-45°C)
~ Temperature Psychrophilic (0-15°C)

= Thermophilic (55-65°C)



Bacteria

V. cholerae
M. tuberculosis

Streptococcus pyogenes
Streptococcus viridans

Staphylococcus aureus

Staphylococcus epidermidis
Enterococci

Neisseria
Haemophilus

Corynebacterium diphtheriae
Pseudomonas aeruginosa
Bacteroides fragilis

Campylobacter
Helicobacter

Clostridium perfringens

Brucella
Lactobacilli

Vibrio cholerae

Characteristics/Notes

Rapid division time (13 minutes)

Very slow division time (24
hours)

Beta-hemolytic
Alpha-hemolytic

Beta-hemolytic, can ferment
mannitol

Cannot ferment mannitol
Gamma-hemolytic

Fastidious, requires enriched
media, capnophilic (5-10% CO,)

Fastidious, requires enriched
media

Grows on selective medium
Obligate aerobe
Obligate anaerobe

Microaerophilic (low oxygen
requirement)

Microaerophilic (low oxygen
requirement)

Aero-tolerant anaerobe

Capnophilic (requires increased
CO.)

Acidophilic, prefers acidic
environments

Alkaliphilic, prefers basic
environments

Media or Conditions

Thiosulfate-Citrate-Bile-
Sucrose (TCBS) Agar

Lowenstein Jensen medium

Blood agar
Blood agar

Blood agar, Mannitol salt agar

Mannitol salt agar
Blood agar

Chocolate agar

Chocolate agar

Blood tellurite agar
General media, requires oxygen
Grows in absence of oxygen

Requires reduced oxygen levels

Requires reduced oxygen levels

Can tolerate low oxygen

Requires 5-10% CO,

Prefers low pH (around 4)

Prefers high pH (around 9)



