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1 Beetroot cells contain a red pigment called betalain. This pigment does not leak out
of the cells, unless their membranes are damaged.

A student investigated the effect of detergent on beetroot cell membranes.

Discs of tissue were cut from a beetroot. Any betalain on the outside of the discs was removed.
One disc was placed into each of five test tubes, containing 0.2% detergent solution.

The five tubes were left for 30 minutes at 20 °C.

The discs were then removed carefully.

Betalain had leaked from the discs and formed a red solution in each test tube.

Light was shone through this solution. The percentage of the light transmitted
through the solution was recorded.

The same procedure was repeated using detergent concentrations of 0.0%, 0.5%,
1.0% and 2.0%.

(@) (i) State the independent variable in this investigation.



(iv) Explain why the discs were removed carefully.




(b) The table shows the results of this investigation.

Concentration of Mean percentage of light
detergent solution transmitted through the solution
(%) (%)
0.0 97
0.2 90
0.5 75
1.0 65
2.0 50

(i) Suggest why this investigation included a 0.0% detergent solution.

Use the information in the table to support your answer.




(ii) Plot a line graph to show the relationship between detergent concentration
and percentage of light transmitted.

Join the points with straight lines.

(4)




(iii) Detergent permanently damages beetroot cell membranes.

Explain what will happen to the rate of loss of betalain if these discs are then
transferred to test tubes of distilled water.




(iv) In a second investigation, the effect of temperature on beetroot cell
membrane permeability was studied.

The graph shows the results of the second investigation.

100
90
80
70

60
Percentage

of light 50 -
transmitted
(%) 40

30
20

10

0 T T T T T T T |
0 10 20 30 40 50 60 70 80

Temperature / °C

Compare and contrast the effects of detergent concentration and temperature
on the leakage of betalain from beetroot cells.



(v) Estimate the percentage of light transmitted at 80°C.

Use the information in the graph and your own knowledge to support your answer.
(3)

(Total for Question 1 = 22 marks)




2 Antimicrobial chemicals can be used in food preservation to reduce the risk of food poisoning.
Antimicrobial chemicals derived from plants may be used in food preservation.

An investigation was carried out to assess the antimicrobial properties of extracts
from five plants: clove, cumin, ginger, pomegranate and thyme.

Two types of bacteria were used, type A and type B.
Filter paper discs were placed in each extract for 10 minutes and then allowed to dry.

Five discs, one for each extract, were placed onto an agar plate spread with bacteria
of type A. This was repeated for bacteria of type B.
A control disc was added to each plate.

The diagram shows one agar plate after this procedure was completed.
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These plates were kept at 5 °C for two hours, and then incubated at 30°C for 24 hours.



The diagram shows a typical result for one disc.
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After this time, the antimicrobial effect was assessed by determining the area of the
zone with no bacteria (zone of inhibition).

(@) (i) State the dependent variable in this investigation.
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(iii) Describe how the area of a zone of inhibition could be determined.

(b) The table shows the results of this investigation.

Area of zone of inhibition / mm?
Plant extract
Bacteria type A Bacteria type B

clove 196 111
cumin 71 0
ginger 186 0
pomegranate 269 158
thyme 243 0
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(i) Calculate the percentage difference between the inhibitory effect of clove

extract on type A and type B bacteria.

(ii) Plot a suitable graph to show the results of this investigation.

Answer

(2)

%

(5)
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(iii) Comment on the results of this investigation into the preservation of food
using plant extracts.

(3)
(c) This method can be used to suggest that an extract has an antimicrobial effect.

Other factors can affect the size of the zone of inhibition.

State two factors, other than the antimicrobial effect, that could affect the area of

the zone of inhibition in this investigation.

(2)
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(Total for Question 2 = 18 marks)
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