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Answer all the questions.
1 (a) One of the main factors that causes food to spoil is the presence of microorganisms.
Understanding the factors that influence the growth of these microorganisms is essential
in controlling microbial development in food and improving the shelf life of foods.
(i) Use the axes provided to draw a typical growth curve of a type of microorganism
when there is a plentiful supply of food. Label the axes clearly.
A
[3]
(i) On your curve, label clearly four stages characteristic of this type of growth curve.
(4]
(iii) Explain why there is a different growth rate during each stage.
............................................................................................................................ [4]
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(b) Satt, sugar, alcohol and vinegar are used to preserve food. These substances create

conditions that limit the growth of bacteria in food.

Table 1.1 shows the change in numbers of Escherichia coli over a 24-hour period in:

e a nutrient broth

e a nutrient broth containing 10% sodium chloride (salt) solution.

Table 1.1
E. coli/log of numbers per cm3
time /hours . nutrient broth + 10%
nutrient broth sodium chloride
0 2.0 2.0
4 2.0 2.0
8 3.0 2.0
12 4.0 1.9
16 5.0 2.0
20 5.5 1.8
24 6.0 1.8

(i) Use the data in Table 1.1 to compare the growth of E. coli in the two broths.

..................................................................................................................................
..................................................................................................................................
..................................................................................................................................

(i) State what happens to the water potential of a solution if the concentration of

sodium chloride (salt) is increased.

(ili) Explain, in terms of water potential, the effect of the 10% sodium chloride
solution on the growth of E. coli.

..................................................................................................................................
..................................................................................................................................
..................................................................................................................................

..................................................................................................................................
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A family who lived on a farm and obtained their drinking water from a well, began to suffer
from minor stomach upsets. The family were convinced that whilst ploughing a field, a
sewage pipe had cracked and their water had become contaminated by bacteria.

A sample of water was taken from the well and sent for analysis.

A number of tests were carried out on the water, including:

e turbidimetry, which measures the cloudiness of a sample

e haemocytometry, which estimates the total number of cells in a sample.

(a) Explain why each of these methods would not give a clear idea of the danger of drinking
this water.

Fig.2.1

e v A A
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Describe how the haemocytometer slide is used to estimate the total number of cells in

a sample.
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(c) After careful observations of the water from the well, the microorganisms found were
described.

In each case, identify the group to which each microorganism belongs and give one
other feature that would confirm your identification.

(i)

(ii)

(iif)

(iv)

A single rod-shaped cell that is 2pm in length. A membrane encloses the
cytoplasm but inside there is no evidence of a nucleus or any other organelle.

A single cell with a varying shape, often up to 0.2mm long. Projections develop
and the cytoplasm appears to flow into them.

An oval-shaped single cell, 6 um long, with a distinct wall. Most appear to be
reproducing by forming buds.

A tiny structure, 250 nm long, only visible using an electron microscope. An outer
coat is present made up of subunits.

[Total: 16]
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3 (a) In this question, one mark is available for the quality of written communication.

Describe a fermenter that can be used for batch culture, explaining the reasons for
each of the features you include.

..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................

Quality of Written Communication [1]
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(b) A process called cyclic fed-batch culture has been developed to manufacture *¢

penicillin. Fresh nutrients are added slowly and some of the culture is removed during
the process.

(i) Explain why it is necessary to continually limit the supply of nutrients to the fungus
that produces penicillin.

(ii) In penicillin production, nutrients including glucose, lactose and a yeast extract
are added to the fermenter.

Explain why each of these nutrients is needed.

..................................................................................................................................
..................................................................................................................................
..................................................................................................................................
..................................................................................................................................
..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

[Total: 16]
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4 (a) Fig.4.1 shows a biosensor that can be used to measure the concentration of urea in. vee

blood or urine. The immobilised enzyme, urease, speeds up the reaction between urea
and water to produce carbon dioxide and ammonium ions.

143 |____—display

Q/amplifier

I_____j_,//transducer
ammonium ions

NH,t—
f T \ immobilised urease
- o partially permeable
\ membrane
O AN \.\ . L ] /./. .()O l I
. o 5—.—/ o urea molecules
[ ] O Py

molecules of other solutes
Fig. 4.1

(i) State the function of the partially permeable membrane.

............................................................................................................................ (1]
(ii) Suggest a method that could be used to immobilise the enzyme.

............................................................................................................................ (1]
(iii) Describe the function of the transducer.

............................................................................................................................ [2]
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the other had been stored in a refrigerator overnight at 4 °C.

Explain why it is important to ensure that the temperature of the solutions being tested
is the same.

..........................................................................................................................................

In this question, one mark is available for the quality of written communication.

People with diabetes are encouraged to manage their condition. This requires them to
test their blood regularly. They are able to do this using biosensors that are now readily
available.

Discuss the advantages of using a biosensor to monitor blood glucose concentration
for people with diabetes.

..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................

..........................................................................................................................................
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..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................

Quality of Written Communication [1]

[Total: 18]
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5 (a) Yoghurtis produced by the action of microorganisms on milk. The milk is first tested to - >

ensure that it does not contain any antibiotics or pathogenic bacteria.

(i) Suggest how milk may become contaminated with antibiotics and explain why itis
important that such contaminated milk is not used to make yoghurt.

..................................................................................................................................
..................................................................................................................................
..................................................................................................................................

..................................................................................................................................

2805/04 Jun0d [Turn over



Downloaded from http://www.thepaperbank.co.uk
14

(b) When making yoghurt, milk is heated to 95 °C to kill any bacteria present. The milk is
then cooled, a starter culture is added and the milk is incubated. Fig. 5.1 is an electron
micrograph showing the two types of bacteria found in the starter culture.

Fig.5.1

(i) Label Fig. 5.1 to identify and name the two types of bacteria. [2]

(ii) Name two chemicals produced by these bacteria that give yoghurt its
characteristic flavour.

..................................................................................................................................

............................................................................................................................ (1]
(iii) Explain why the starter culture contains two different types of bacteria.

............................................................................................................................ [3]
(iv) The pH of the milk changes during the incubation process. Explain why.

............................................................................................................................ [2]

[Total: 13]
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Sewage contains both human and industrial waste.

State two reasons for treating sewage rather than allowing it to pass directly into
waterways.

..........................................................................................................................................

Organic material in rivers provides nutrients for microorganisms. As the numbers of
microorganisms increase, they use up much of the available oxygen in the river, which
affects the other living things found there.

Explain how a modern sewage works reduces the amount of organic material in
sewage by using the activated sludge process.

..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................

..........................................................................................................................................

Sludge is the heavy material that falls to the bottom when sewage is allowed to rest in
large tanks. The sludge may be passed into a digester, which contains bacteria. These
bacteria produce methane if conditions are correct.

(i) Describe the conditions necessary for methane to be produced.

..................................................................................................................................

..................................................................................................................................

[Total: 9]
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