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Bacterial survival and growth

Bacterial survival and growth
depend on utilization of nutrients
in its niche.

Lab cultures provide optimum
conditions for bacterial growth,
defined as an increase in the sum
of all the components of an
organism.

Bacteria divide by binary fission
producing 2 identical offspring.
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Bacterial survival and growth

Streptococcus pneumoniae

Growth of pathogenic
bacteria shown in time-lapse

Speed = x540

e Exponential growth. The biomass (B) doubles
with each doubling time (td).
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Measuring bacterial growth

Cell concentration by viable
counts and turbidometry, both
are related through a standard
curve.

Turbidometry (e.g. measuring
the turbidity of a culture using a
spectrophotometer).

Biomass density by dry weight
of microbial culture, or through
correlations to protein
concentration.
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Measuring bacterial growth

Cell concentration by viable
counts and turbidometry, both
are related through a standard
curve.

Turbidometry (e.g. measuring
the turbidity of a culture using a
spectrophotometer).

Biomass density by dry weight
of microbial culture, or through
correlations to protein
concentration.
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Calculating and predicting bacterial growth

Bacteria have different doubling times
(e.g. £.coli20 mins, M.tuberculosis 100
hours) .

By measuring bacterial numbers over
time, we can calculate the doubling time
(specific for each bacterial species under
optimal growth conditions).

We can then calculate number of bacteria
following a period of time, or time needed
to reach a certain number of bacteria.
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Calculating and predicting bacterial growth

e If growth would begin with any cell number (NO), after a certain time (t)
the number of cells (N) can be calculated by knowing the doubling time
(td) as the following : N = NO * 2t/

 Example: In a bacterial culture of £.co/i(doubling time 20 mins) inoculated
with 2 bacterial cells, how many bacterial cells are expected to be found in

the culture after 2 hours?



Calculating and predicting bacterial growth rate

e If growth would begin with any cell number (NO), after a certain time (t)
the number of cells (N) can be calculated by knowing the doubling time
(td) as the following : N = NO * 2t/

 Example: In a bacterial culture of £.co/i(doubling time 20 mins) inoculated
with 2 bacterial cells, how many bacterial cells are expected to be found in
the culture after 2 hours?

* Answer: N =2 * 2120/20
N=2%26 =27 =128

e After 4 hours = 4096
e After 24 hours =4,722,366,482,869,645,213,696



Bacterial growth curve
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Bacterial growth curve

For aerobic organisms, oxygen
limitation usually results in stoping
the exponential growth phase.

In the stationary phase, loss of
cells is balanced by cell division.

Decline phase is much slower than
the exponential growth phase, and
some bacteria tend to survive for
prolonged periods after death of
the majority of bacteria.
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Cultivation of bacteria

To propagate bacteria in culture, nutrients
in the medium must provide the building
blocks as well as energy for growth.
(Carbon, sulphur, nitrogen, phosphorus,
minerals, growth factors)

pH, temperature, aeration, salt
concentration must be controlled. Either

in liquid or gelled medium using Agar.

Selective media and differential media is

used when searching for a specific
bacteria.

Components
Components (g/L):

Beef Heart Infusion 500.00
Peptic Digest of Animal Tissue 20.00

-'Q___ -:: = .. | |Dextrose 2.0
- |S="% ' I50gium Chioride 2.00
Sodium Phosphate 0.40
Sodium Carhonate 2.50
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Isolation of bacteria in pure culture

In order to study the
properties of an organism
(e.g. antibiotic sensitivity),
must be handled separately.

Several methods (such as
pour-plate, and streak-plate)

aim to isolate single colonies,

which will be used to
propagate a pure cultures.

Techniques to isolate microorganisms in pure cultures or
axenic cultures

= Streak-plate
technique of
isolation

* The method of
serial dilutions

= Pour-plate/spread-plate
techniques of isolation




Further reading:

* Jawetz, Melnick & Adelberg's Medical Microbiology, 26th edition-
Section 1: Fundamentals of Microbiology-
Chapter 4: The Growth, Survival, and death of Microorganisms
Chapter 5: Cultivation of Microorganisms
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