Logarithm (10") of Viable Cells

Bacterial Growth curve by turbidometric methods
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Spectrophotometric measurement of bacterial growth
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Turbidity and Microbial Mass Measurement. Figure 6.9
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Parts of spectrophotometer

Monochromator
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Growth Curve by Plate Count Method

Colony of (bacteria):
A cluster of cells (or clones) which

== arise from a single bacterium by
asexual reproduction
Sample to
1 mi be counted
Dilution ==
1Tml 1ml 1Tml 1Tml 1Tml
M M M My
9-ml
broth
1/10 1/100 1/10° 17104 1/10° 1/10°
(107" (1079 (1079 (10 (1079 (1079

Plate 1-ml samples

17

159
L]
Too many colonies colonies colonies colonies colonies

to count
159 x 10° =
Plate Dilution
count factor

1 1

When a sample is
plated, each colony
that grows represents a
single cell (or spore) in

2 0 the original sample

1.69 x 10°
Cells (colony-
forming units) per

Colony count multiplied
by the dilution factor

milliliter of original
sample




Spread Plate Method

Sample (0.1 mL) poured Spread sample evenly Plate incubated until
onto solid medium over the surface bacterial colonies
grow on the surface

bacterial of the medium

dilution

4



Sample is pipetted Sample is spread evenly over
onto surface of agar surface of agar using sterile

plate (0.1 ml or less) glass spreader
Pour-plate method

Sample is pipetted Sterile medium is added and
into sterile plate mixed well with inoculum



Number of cells (X107)
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Generation Time Determination.

Exponential (log)
phase
|

Time (hours)

The generation time can be determined
from a microbial growth curve. The
population data are plotted with the
logarithmic axis used for the number of
cells. The time to double the population
number is then read directly from the plot.
The log of the population number can also
be plotted against time on regular axes.
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This figure demonstrates why it is necessary to graph changes in the
Immense numbers of bacterial populations by logarithmic plots rathe r
than by arithmetic numbers. For example. note that at ten generatio ns
the line representing arithmetic numbers has not even perceptibly left
the baseline. whereas the logarithmic plot point for the tenth
generation (3.01) is halfway up the graph.



Effect of temperature on bacterial growth

thermophiles

hyperhermophies

psychrophiles

Growth rate of bacteria
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Growth rate

Effect of pH on bacterial Growth

acidophile nautrophile  alkaliphile




Plague assay

Figures 1: Soft agar overlay technique which shows well 1solated
plaques of Salmonella phage..



Figure 2. Bacteriophage enumeration by
double agar layer method

| mL bacterial
culture, OD=0.3

1 mL sample 2.5 mL of soft agar (0.7
\ Y% agar-agar) (45 1)"C
1.- Gentle shaking

2.- Pour into the agar plate while still warm and
Tigquidd and avoiding bubble formation

Agar plase (1.4 %% agaragar)

3.~ Allow to solidify at room temperature placing
I the plate in 2 Aot surfuce spside up

4.~ Incubate the plate upside down ut the right
temperature and time (enterobacterin: 37°C for I8
hours)

5.- Count the sumber of Iytic plaques. Results are
expressed as the number of plaque forming units
(PFU) /mL of sample




