Lab-4 Practical microbial physiology 3" class

4- Nutrient Availability:

Nutrient availability directly impacts microbial growth by affecting essential
metabolic processes like energy production, biosynthesis of cellular components,
and cell division. The availability of carbon, nitrogen, phosphorus, sulfur, and trace
elements is particularly crucial, with limitations in any of these often resulting in
slowed growth or metabolic shifts. Additionally, environmental factors like oxygen
levels, pH, and temperature also play important roles in influencing nutrient
availability and microbial behavior.

1. Carbon Source: Carbon is the primary energy source for most microbes,
forming the backbone of organic molecules.

« Effect: Microorganisms can utilize different carbon sources such as sugars
(glucose, lactose), organic acids, or even carbon dioxide (in the case of
autotrophs). If the carbon source is limited, microbial growth will slow
down, or they may switch to alternative pathways to utilize available
resources.

2. Nitrogen Source: Nitrogen is essential for synthesizing amino acids,
nucleotides, and other nitrogen-containing compounds.

« [Effect: Microbes require nitrogen in forms like ammonia (NHs), nitrates
(NOs"), or organic nitrogen (amino acids). A deficiency in nitrogen can lead
to slowed protein synthesis and reduced cell division, hindering microbial
growth.

3. Phosphorus Source: Phosphorus is crucial for the synthesis of nucleic acids
(DNA/RNA) and phospholipids (cell membranes).

« Effect: Limited phosphorus can reduce microbial growth, as it impacts
energy transfer (ATP), cell division, and genetic material synthesis.
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4. Sulfur Source: Sulfur is needed for synthesizing sulfur-containing amino acids
(like cysteine and methionine) and some vitamins.

. Effect: A shortage of sulfur can impair protein synthesis and other cellular
functions, affecting microbial metabolism.

5. Micronutrients (Trace Elements): These include metals like iron, magnesium,
zinc, copper, manganese, and calcium, which are needed in small amounts for
enzymatic reactions and structural stability.

. Effect: Without adequate micronutrients, enzymes may not function
correctly, and microbial growth may be stunted. Iron, in particular, is often
the limiting factor for many microorganisms, as it is required for electron
transport and cellular respiration.

6. Vitamins and Growth Factor : Some microbes cannot synthesize all the
vitamins or growth factors they need and must obtain them from their environment.

. Effect: A lack of specific vitamins or growth factors can limit microbial
metabolism, growth, and reproduction. For example, B vitamins are often
essential for many microbes.

Materials:
« Agar or liquid medium (e.g., nutrient agar or broth) and Microbial culture
(e.g., bacteria or yeast)
« Nutrient sources (e.g., carbon, nitrogen, vitamins)
« Incubator
« Spectrophotometer .
Procedure:
1. Prepare Media:

o Prepare several different media, each containing different
concentrations of key nutrients (e.g., carbon source like glucose or
nitrogen). You may prepare a control medium with standard nutrient
concentration.

2. Inoculate:

o Inoculate the prepared media with a specific strain of microbe using

aseptic technique (e.qg., streak plate or liquid inoculation).
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3. Incubate:
o Incubate the inoculated plates or tubes at an appropriate temperature
(usually 30-37°C for bacteria) for a set period (e.g., 24-48 hours).
4. Measure Growth:
Measure the optical density (OD) of the culture at 600 nm using a
spectrophotometer to estimate microbial growth.

5- Salinity :

Refers to the concentration of dissolved salts in the environment, often affecting
osmoregulation in microbes. High salinity can inhibit growth or lead to osmotic
stress.

Materials:
« Nutrient agar or broth, Microbial culture (e.g., bacteria or fungi)
« NaCl (sodium chloride) for varying salinity concentrations
« Incubator
« Spectrophotometer .
Procedure:
1. Prepare Media:
o Prepare nutrient agar or broth with varying NaCl concentrations (e.g.,
0%, 2%, 5%, 10%, 15%).
2. Inoculate:
o Inoculate each medium with the microbe of interest using a sterile
inoculating loop or pipette.
3. Incubate:
o Incubate the cultures at the desired temperature (usually 37°C for
most bacteria) for 24-48 hours.
4. Measure Growth:
o [Foragar plates: Count the number of colonies on each plate after
incubation.
o For liquid media: Measure the optical density (OD) at 600 nm using a
spectrophotometer.
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6- Antibiotics:

Refers to compounds that inhibit or Kill specific microbes. Antibiotics can be used
to control microbial populations but can also influence microbial growth by
selecting for resistant strains.

Materials:
« Nutrient agar plates, Microbial culture (e.g., bacteria)
« Antibiotic discs (e.g., penicillin, tetracycline, ampicillin)
« Sterile swabs
« Incubator
Procedure:
1. Prepare Agar Plates:
o Prepare nutrient agar plates and allow them to cool and solidify.
2. Inoculate the Plate:

o Using a sterile swab, inoculate the surface of the agar with the

microbial culture in a uniform, streaking pattern.
3. Apply Antibiotic Discs:

o Place antibiotic discs on the surface of the inoculated agar plate using
sterile forceps. Space them evenly to avoid overlapping inhibition
zZones.

4. Incubate:

o Incubate the plates at the appropriate temperature (usually 37°C) for
24-48 hours.

5. Measure Zones of Inhibition:

o After incubation, measure the diameter of the zones of inhibition
around each antibiotic disc. Larger zones indicate greater
susceptibility of the microorganism to the antibiotic.
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