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Bacterial growth 

Definition 

Increase in 
size & number 
of organism

Indicated by

Turbidity of 
the fluid 
media

Colonies on solid media
“ macroscopic product ”
—> single bacterium cultured on solid 
media after 20-30 division by binary 
fission 
A colony will appear
Number of colonies = 2⁽ⁿᵘᵐᵇᵉʳ ᵒᶠ ᵈⁱᵛⁱˢⁱᵒⁿˢ⁾
                  Generation time

Divide rapidly 
e.g 13 min for 
V.cholera

Divide slowly
e.g 24 hrs for 
M.tuberculosis

Bacterial reproduction
By Binary fission 

Elongation Separation of 2 strands
Each ssDNA attach to mesosome

Separate ssDNA and 
become dsDNA

Formation of 
division septum

Cell separation 

Bacterial 
culture media

=> Bacteria grow in vitro
=> need  nutrients for 

growth
=> media is artificially 

manufactured 

Purposes:-
=> study properties

=> isolation& diagnosis of causative agent
=> prepare vaccine & other product

=> for selection proper antibiotic 

Types of media:-
Classification of media:-

=> liquid
=> solid 

Simple media

Basic requirements
for growth of most 
bacteria

Peptone water
Peptone + 0.5% NaCl
—> Enhancement 
—> Sugar media 

Nutrient broth
Meat extract
—> Enhancement 

Nutrient agar plate
Nutrient broth + 2% 
agar agar 
Sea weed

Enhanced media

=> Fastidious bacteria
Need blood serum for 
growth 

Staph. aureus

Blood agar
Nutrient agar  heated at 45 ْC 
Semisolid
++ sheep blood < because it 
doesn’t contain antibiotics or 
antibodies that could affect 
the result>

Chocolate agar
Nutrient agar heated at  100 ْC then 
adding blood
Hb [heated] —> Haematin “chocolate “

- Sterptococci
- Strept. Pyogens

Hemolysis on 
blood agar

Complete [beta] hemolysis
=> Staphylococcus aureus 
=> streptococcus pyogens

Partial [alpha] hemolysis
=> pneumococci
=> streptococcus viridans

No  [gamma] 
hemolysis
=> enterococci 

-Haemophilus
-Neisseria

Selective media

=> allow certain organism to 
grow
And Inhibits the growth of others 
* Dye.            *chemicals
*antibiotics

Lowenstein Jensen 
medium

It contains Malachite 
green that supports the 

growth of 
mycobacterium 

tuberculosis

Blood tellurite agar
It contains potassium 
tellurite that supports 

the growth of 
C.diphtheria 

Differential media

Selective media —> allow certain microorganism to grow
++
Indicator —> indicator to differentiate < change in visibly>

MacConkey’s agar
Contains bile that is 

selective to 
enterobacteria 

(Lactose = test sugar 
+peptone)

Neutral red= PH indicator
If the bacteria is lactose 

fermenter The media 
appears pink

Mannitol salt agar
( high salt 7.5% NaCl

Mannitol sugar)
Phenol red=PH indicator

—> Staphylococcus 
aureus ferment mannitol 

and appears yellow
—> staphylococcus 

epidermidis can’t 
ferment mannitol and 

appears pink

Thiosulfate-Citrate-Bile-
Sucrose Agar {TCBS}

(Thiosulphate 
Bile

Citrate 
Sucrose as test sugar)
Bromothymol blue as 

indicator 
—> vibrio cholera  yellow

—> vibrio 
parahaemolyticus

Green

Bacterial 
growth curve If a small number of bacteria 

are inouclated into liquid 
nutrient medium for 72 hours

Adaptation phase
-Number of bacteria 
is constant
-Size is increasing

Start division
-Number of bacteria, 
proteins&enzymes 
increase 
-Size is decreasing

-Number of bacteria is 
constant
# of divisions = # of death

(Decline)

Increase waste product
Depletion of nutrients & O2

Bacterial growth requirements 

Bacterial growth 
requirements 

Nutrition 
~> maintenance of 

bacterial growth 
CO2 (0.03%)                             CO2. (5-10%)
Present in air                             Capnophilic
Most bacteria.                          Neisseria & Brucella

Temperature 

Autotrophic
—> Self nutrition
—> Utilize simple inorganic 
substances 
{CO2 gives carbon 
Ammonium gives Nitrogen}
To give complex organic 
materials  
—> It’s called saprophytic
—> No medical importance 

Heterotrophic
—> these bacteria require 
complex performed organic 
substances such as sugars 
proteins that can get them 
from living host
—> It’s called parasitic
—>  it’s medically important 

CO2 requirements

Alkaline {PH=9}                             Acidic { PH=4}

Vibrio cholera                             Lactobacilli

PH indicator 
PH(7.2-7.4)
[most bacteria]

Mesophilic
(20 - 45 )
Most bacteria

Psychrophilic 
(0-15)

Thermophilic

(55 -65 )

O2 requirement
Respiration in bacteria 

means glucose, catabolism, 
and energy production 

—> aerobic respiration (O2)
—> anaerobic respiration 

(No O2)

Obligate aerobes 
Aerobic respiration—> ATP production—> 
Glucose metabolism 
Presence of O2                Absence of O2
 
Growth                            No growth

Ex. pseudomonas aeruginosa

Highly toxic molecules
Superoxide (O2) —> superoxide dismutase
H2O2 —> Catalase

Obligate anaerobes 
Anaerobic respiration
Presence of O2                Absence of O2
 
No Growth                            growth

Ex. Bacteroides fragilis 

Facultative anaerobes 

Presence of O2                Absence of O2
 
Growth                            growth

Ex. Most  bacteria

Krebs cycle 

✅

Krebs cycle 

✅

Krebs cycle 

❎

Absence of carriers

Micro-aerophilic

Presence of O2                Low O2 (2-10%)
 
No Growth                           Growth
High O2 & H2O2          Low O2 (presence of dismutase& catalase)

Ex. Campylobacter && Helicobacter

Aero-tolerant anaerobes

Low O2                                                            Absence of O2
 
Can stand(tolerate) presence of oxygen          Growth
Superoxide dismutase present here

Ex. Cl.perfringens


