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1. Introduction:

Microorganisms exhibit remarkable adaptability and can thrive in a wide variety of
extreme environmental conditions (Reddy et al., 2019a, b; Kageyama et al., 2011). Free-
living prokaryotes exhibit remarkable pH adaptability, thriving across a broad pH
spectrum, accommodating changes in [H*] spanning three pH units, equivalent to a
thousand-fold difference (Padan, 2005). Understanding an organism's pH requirements
for growth entails assessing three pivotal factors: the lowest pH conducive to growth,
the highest supportive pH, and the pH favoring optimal growth. Bacterial growth rate
patterns exhibit distinct trends as pH fluctuates.

Growth rates rise steadily from the minimum to the optimum pH, declining thereafter
towards the maximum pH, reflecting the influence of changing [H*] on enzymatic
reaction rates. Microorganisms inhabiting acidic environments (pH < 7.0) are termed
acidophiles, while those favoring neutral pH are neutrophiles; alkaliphiles thrive in
alkaline conditions (Pelczar, 1993; Tripathi et al., 2013a, b; Yadav et al.,2016). Certain
microorganisms, like some Thiobacillus species, flourish in acidic environments due to
their reliance on low pH for growth, as neutral pH exposure causes cell membrane
dissolution and cell breakdown. Genera of Archaea, such as Sulfolobus and
Thermoplasma, excel in highly acidic habitats (Benson, 2001; Prescott, et al., 2005;
Tripathi et al.,2018).

. Material required:
. Spectrophotometer
. Culture slants

. Inoculating loop

. Sterile pipette
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. YEM Broth medium of different pH
. Conical flasks

. Procedure:

. Please ensure that each YEM broth flask is properly labeled with the corresponding
pH of the medium (6, 7, 8, or 9) and the name of the organism that will be inoculated.
. Ensure that every flask is inoculated with the test culture, while reserving one flask
as a blank without any inoculation.

. Measure the optical density at 0 hours for all pH ranges compared to a blank, then
place the remaining flask in the incubator shaker.

. Remember to measure the OD every two hours for each flask.

. Create a graph by plotting the relationship between optical density and time intervals
to obtain the desired curve.

. Precautions:

. Use sterile techniques to prevent contamination of cultures when adjusting pH
levels.

. Calibrate pH meters and use reliable pH indicators to ensure accurate
measurements.

. Handle acidic or alkaline solutions with care to avoid skin or eye irritation.

. Maintain consistent pH conditions throughout the experiment to ensure
reproducibility.

. Monitor pH levels regularly during the experiment to track changes and adjust if
necessary.

. Use appropriate buffering agents to stabilize pH conditions and minimize
fluctuations.

. Choose appropriate microorganisms for the study based on their pH tolerance
ranges.

. Ensure pH adjustments are done gradually to prevent sudden stress to
microorganisms.

. Conduct experiments in controlled environmental conditions (temperature, humidity)
to minimize external influences on microbial growth.
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