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MCB205F

Paper IIB: Practical Exam

1. You are supplied with a MacConkey agar plate containing lactose as the carbohydrate source.  Use this plate to isolate single colonies from the mixed broth culture (labeled A).

LABEL WITH YOUR NAME AND LEAVE FOR INCUBATION.

Discuss the composition of the medium and describe what you could conclude from the various colony types that could grow on this medium, giving reasons.










(10)
2.
You are supplied with a plate culture of an unknown bacterium (labeled B).
Perform the Gram stain procedure on it, observe the result microscopically and report your observations.






(8)
Label your slide with your name and leave it next to the microscope
3. Examine the starch plate (labeled C) which has been inoculated with a novel bacterium and incubated overnight. Complete the following tests, in the order shown, (i) then (ii), and explain the principles behind each test:

i) the catalase test







(4)
ii) utilization of starch







(4)
4. You are provided with four test tubes (labeled D, E, F, G) all containing a medium consisting of peptone water, lactose as the carbohydrate source, and bromothymol blue. Tubes E, F and G have each been inoculated with a different bacterium and incubated. Interpret these results, and explain the functions of the components of this medium.






(8)
5. If you were supplied with a stock solution of ampicillin at 120mg/ml, describe how you would set up a doubling dilution series of five tubes to test the minimum inhibitory concentration (MIC) against E. coli.  Calculate the concentration of ampicillin in each tube and give the MIC, assuming that growth ceases in tube 3.

(6)

6.
A pure culture of a bacterium was incubated (37oC) as a single batch culture with aeration in a nutrient broth medium containing two different carbon sources (A and B) with the aim of determining which was the favoured substrate. The growth curve below was obtained by measuring the viable count of the culture at various times (hours) and plotting the values on a logarithmic scale. Substrate concentrations were also measured and plotted on a linear scale.

a) Explain the principle behind the viable count method.
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Explain what is happening in the population at each stage of the growth curve.

c) Using the direct method, calculate the generation time of the bacterium on each substrate and suggest, giving reasons, which carbon source provided “better” growth conditions for the bacteria.
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	Time (hours)
	Number of cells / ml

	0
	1 x 105

	1
	1.5 x 105

	2
	5 x 105

	3
	1 x 106

	4
	1.2 x 106

	5
	1.2 x 106

	6
	1.4 x 106

	7
	1.6 x 106

	8
	1.9 x 106


	9
	2.2 x 106

	10
	3 x 106

	11
	3.5 x 106

	12
	3.6 x 106

	13
	3.4 x 106

	14
	2.4 x 106
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