STARCH SYNTHESIS

Potato tuber cells contain a great deal of starch. It is fairly likely therefore that they will be a good source of the enzymes that are responsible for starch synthesis. The aim of this investigation is to suggest the raw material used by potato cells to produce starch.

Procedure

1. Take a potato, peel it and cut it into small pieces. Use a pestle and mortar to crush them up1. You will need to add some water to help the extraction but it must be only just enough to allow the mash to be poured from the container2. Complete the extraction by using a mechanical homogeniser for a few seconds.

2. Pour the crushed potato through a single layer of muslin3 in a funnel.

3. Transfer some of the extract to centrifuge tubes. Spin them in the centrifuge for 5 minutes at maximum speed4. The teacher will supervise this step for your safety.

4. Take out the tubes without shaking them and use a dropper to remove a single drop of the liquid. Test the drop with iodine on a white tile5. If the drop changes the iodine to blue‑black, you will need to spin the tube for an additional 5 minutes.

5. Carefully pour the liquid into a labelled test tube and put it to one side.

6. Put 2 cm3 of glucose, glucose-1-phosphate, maltose and sucrose (all carbohydrates found in potato cells) into separate labelled test tubes6.

7. Prepare a water bath7 at 25OC using a beaker and thermometer or use a thermostatic water bath.

8. Add 2 cm3 of the potato extract to each of the four other tubes8 and place them all in the water bath. Start a stopwatch.

9. After 2 minutes take a drop of liquid from each tube and test them with iodine solution on a white tile9. It is important that you prevent contamination of the tubes as you take the samples.

10. If there is no change to any of the tests, take a second sample after 5 minutes and further samples every 5 minutes. If one of the samples produces a positive result. Stop the test.

Report

You do not have to write a method since this is on the sheet. However, you do need to give a reasoned explanation for each of the steps indicated with a number.

Refer to the aim of the investigation and write a conclusion for the investigation.

Support your conclusion with biological knowledge.

Evaluate the investigation. That is, explain how confident you are about your conclusion and suggest alternative explanations that may explain what you saw.

What is the chemical reaction involved in starch synthesis called?

