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Preparation and Sterilization of Culture Media / Culture of Bacteria

1. Culture Media
» Culture media are substances that provide the necessary nutrients for the growth of microorganisms.
» The composition of media is designed to mimic the environment in which bacteria naturally thrive,
containing nutrients like sugars, nitrogen sources, peptones, and distilled water.
» Ingredients in Culture Media:
v" Sugar: Provides energy for bacterial growth.
v Nitrogen Elements: Essential for bacterial protein synthesis.
v Peptones: Hydrolyzed proteins used as a nitrogen source.
v Distilled Water (D.W.): Solvent for dissolving the ingredients.

» Culture media can be classified into:
v Ligquid Media (Broth): Nutrient solution without agar, used to grow large quantities of bacteria.
v Agar Media: A solid form of media, typically containing agar as a gelling agent, used for
growing bacteria in solid form.

2. Sterilization via Autoclaving
» Sterilizing media ensures that no microorganisms contaminate the culture.
» Autoclaving is the most common method of sterilization.
» Autoclave conditions:
v' Temperature: 121°C
v Time: 30 minutes
V" Pressure: 15 pounds per inch (psi)
» Autoclaving ensures the destruction of microorganisms, including bacterial spores.

3. Types of Media:
» Enrichment Media: Used to enhance the growth of specific bacteria by providing additional
nutrients.
v Example:
= Blood Agar (supports the growth of a wide range of bacteria, especially fastidious ones).
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» Selective Media: Designed to inhibit the growth of unwanted organisms while allowing the growth
of desired ones.

v Examples:

= MacConkey Agar: Selective for Gram-negative bacteria and differentiates lactose
fermenters from non-fermenters.

= Salmonella-Shigella Agar: Selective for enteric pathogens like Salmonella and Shigella.

é

SS Agar Plate
(Salmonella~Shigella Agar)

Macconkey agar media

» Differential Media: Contains indicators that help differentiate microorganisms based on metabolic
properties.
V" Example:
= CLED Agar (Cystine Lactose Electrolyte Deficient Medium):
o Differential for lactose fermentation.
= MacConkey Agar
= Salmonella-Shigella Agar

4. Culture Methods
» One common method for isolating bacteria is the streak plate method.
» This involves streaking a diluted sample across the surface of an agar plate to allow individual
colonies to grow, which can then be isolated and identified.

» Examples of Gram-Negative Bacteria Identification Using Specific Media

1. Escherichia coli (E. coli):
v Grows well on MacConkey Agar, a selective medium for Gram-
negative bacteria.

v" E. coli typically ferments lactose, producing pink colonies on
MacConkey Agar.
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2. Klebsiella pneumoniae:
v Grows well on Blood Agar.
v" Produces large, mucoid colonies due to a polysaccharide capsule, often seen as a shiny,
viscous appearance.

3. Enterobacter species:
v" Can be cultured on MacConkey Agar as a lactose fermenter, producing pink colonies.

4. Citrobacter species:
v~ Also grown on MacConkey Agar and may show lactose fermentation.

5. Proteus species:
v Gram-negative rods and non-lactose fermenters.
V" Swarming motility: Proteus species (like Proteus mirabilis)
exhibit a unique swarming pattern due to their flagella.
v~ Swarming can be prevented by culturing on CLED or
MacConkey agar.
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6. Pseudomonas aeruginosa: -

v ldentified by: Kg\
= Gram-negative rods. )
= Distinct odor: Grape-like smell. J
= Oxidase positive.

= Pigment production:
= Pyocyanin (blue-green pigment).
= Pyoverdin (fluorescent yellow-green).
= Pyorubrin (red pigment).
= Pyomelanin (brown pigment).
v" Typically cultured on Mueller-Hinton Agar.

e Staphylococcus and Streptococcus Identification
» Staphylococcus (Gram-positive cocci) is identified by:

v Blood agar (B)

v' CLED media Lactose fermentation ( +ve ) staphylococcus spp. CLED differentiates between
the two by lactose fermentation, aureus ferments lactose turning CLED color to this golden

v Catalase test (positive for Staphylococcus).

V" Mannitol Salt Agar (MSA): Staphylococcus aureus ferments mannitol, causing yellow colonies.

v Coagulase test: Differentiates S. aureus (coagulase positive) from S. epidermidis (coagulase
negative).

A- Staphylococcus .albus

B- Staphylococcus.aureus

» Streptococcus (Gram-positive cocci) is identified by:
v Hemolysis patterns on Blood Agar:
= Alpha hemolysis: Partial hemolysis, producing a green zone around colonies (e.g.,
Streptococcus pneumoniae).
= Beta hemolysis: Complete hemolysis, producing a clear zone (e.g., Streptococcus
pyogenes).
= Gamma hemolysis: No hemolysis (e.g., Enterococcus).

v" Optochin test: Differentiates S. pneumoniae (susceptible) from S. viridans (resistant).
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e Antibiotic Susceptibility Testing

» Kirby-Bauer Disk Diffusion Method: Antibiotic disks are placed on an agar plate inoculated with the
bacteria. The zone of inhibition around the disk indicates the bacteria’s susceptibility to the

antibiotic.

» E-test: Uses a strip with a gradient of antibiotic concentrations to determine the minimum inhibitory

concentration (MIC).

e Summary:

Beta .

Alpha -

None

Optochin test
Streptococcus pneumoniae

Bile-Esculin

Streptococcus viridans

Bacitracin test for Streptococcus pyogenes

In microbiology, proper media preparation, sterilization, and understanding the types of media (enrichment,
selective, differential) are key for growing and identifying bacteria. The streak plate method is an essential
technique for isolating colonies, while specific media like MacConkey Agar and Blood Agar help identify
specific Gram-negative bacteria such as E. coli, Klebsiella, Proteus, and Pseudomonas aeruginosa.
Susceptibility testing aids in determining the effectiveness of antibiotics against bacterial isolates.
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