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(ii)  Using Table 2.1 Plot a graph (on graph paper) to show how the rate of photosynthesis changes with different wavelengths of light 																						[3]
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.[5] Explain how chemicals which inhibit the decolourisation of DCPIP could slow the
growth of weeds.
[2 marks]
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The light dependent stage of photosynthesis in a suspension of isolated chloroplasts can be
investigated using the Hill reaction

Dichlorophenolindophenol (DCPIP) can be used to follow the process. DCPIP is a blue dye which
tums colourless when it is reduced by accepting hydrogen and electrons.

oxidised DCPIP —> reduced DCPIP
blue —>  colourless

(a) (i) The natural hydrogen acceptor in chioroplasts that is replaced by DCPIP in the
Hill reaction is NADP. Reduced NADP is then used in the light independent stage of
photosynthesis.

State the role of reduced NADP in the light independent stage.

2

(ii) Predict and explain the effect on the concentration of RuBP in the chloroplasts if DCPIP
becomes reduced instead of NADP.
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DCPIP can be used to investigate the effect of light wavelength on the rate of the light dependent
stage of photosynthesis. One method is described here:

+ Dip a small glass capillary tube into a beaker containing a suspension of isolated
chloroplasts. Some of the chloroplast suspension will be drawn into tube A, forming a
colour standard

+ Mix the rest of the chloroplast suspension with blue DCPIP solution. Dip a second
capillary tube into this to draw up a sample, to form tube B

« Store the chloroplast-DCPIP mixture for future use by wrapping the beaker in foil and
covering it with a removable foil lid, as shown in Fig. 2.1

beaker-
foil

Fig. 2.1
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Place tube A and tube B on a white tile under a bench lamp placed 15cm away and
immediately cover them with a purple filter, as shown in Fig. 2.2.

light source

white tile

Fig. 2.2

Measure the time for tube B to change colour to match that of tube A_ This is the time
taken for DCPIP to decolourise.

Repeat four more times using the same tube A and a fresh tube B, placing the tubes
under a different coloured filter each time.
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(b) Explain the reasons for:

the colour standard tube A

covering the beaker containing the chloroplast-DCPIP mixture with foil.

4]
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(c) Table 2.1 shows the results of the experiment

Table 2.1
colour of filter wavelength of time taken to rate of light
light/nm decolourise dependent stage of
DCPIP/s photosynthesis/s~!
purple 425 37 270
blue 450 84 19
green 525 480 21
orange 625 45
red 675 50 200
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() Complete Table 2.1 by calculating the rate of the light dependent stage of photosynthesis
for the orange wavelength, using the formula
1000

rate =~ where t= time in seconds 0]




image13.png
With reference to Table 2.1, describe and explain the effect of light wavelength on the
rate of the light dependent stage of photosynthesis.

51




image1.emf
A - level Biology required practical No. 8 -   Investigation into the effect  of known wavelength of light on the rate of dehydrogenase activity in  extracts of chloroplasts.    An investigation into the effect of wavelength of chloroplast extract.  
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A student isolated chloroplasts from spinach leaves into a solution to form a
chloroplast suspension. He used the chloroplast suspension and DCPIP solution
to investigate the light-dependent reaction of photosynthesis. DCPIP solution is
blue when oxidised and colourless when reduced.

The student set up three test tubes as follows:

« Tube 1- 1 cm®of solution without chloroplasts and 9 cm® of DCPIP solution in
light.

« Tube 2 -1 cm®of chloroplast suspension and 9 cm® of DCPIP solution in
darkness.

o Tube 3 -1 cm®of chloroplast suspension and 9 cm®of DCPIP solution in light

The student recorded the colour of the DCPIP in each of the tubes at the start and
after the tubes had been left at 20 °C for 30 minutes.

His results are shown in Table 1

Table 1

Colour of DCPIP in tube

Tube
At start After 30 minutes
1 blue blue
2 blue blue
3 blue colourless
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.[A] The solution that the student used to produce the chloroplast suspension had the
same water potential as the chloroplasts.

Explain why it was important that these water potentials were the same
[2 marks]
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.[2] Explain why the student set up Tube 1

[2 marks]

.[3] Explain the resuits in Tube 3.

[2 marks]
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The student evaluated the effectiveness of different chemicals as weed-killers by
assessing their ability to prevent the decolourisation of DCPIP in chloroplast
suspensions.

He added different concentrations of each chemical to illuminated chloroplast
suspensions containing DCPIP. He then determined the ICso for each chemical.
The ICg;is the concentration of chemical which inhibits the decolourisation of
DCPIP by 50%.

Explain the advantage of the student using the ICsin this investigation.
[1 mark]





