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	What is the most effective way to preserve apples?

	
	The intent of the experiment was to find out how long apples could be preserved.  The primary focus was to observe which samples produced the most significant colour change. The samples included salt, sugar, lemon juice and a snap lock bag, as preservatives.




Preserving Apples
What is the most effective way to preserve apples?
INTRODUCTION

The following experiment was designed to target students at a grade 3 level.

Learning focus in VELS:

As stated in the Victorian Essential Learning Standards (VELS): 
As students work towards the achievement of Level 3 standards in Science, they begin to design and conduct experiments to explore contexts drawn from traditional and emerging sciences. They investigate questions and ideas about the natural world and learn to use scientific vocabulary in place of everyday language to describe and explain their observations and measurements. They begin to understand that the design of experiments is directly related to their questions about things and events. They learn to describe evidence in support of simple scientific ideas.

Level 3 Standards in VELS:  

1. Students plan, design and conduct the experiment.

2. Investigate questions and ideas.

3. Explain their observations. 

4. Investigate changes they observe.

5. Develop fair tests to make comparisons and explain how they have controlled experimental variables.

Purpose of the Experiment:
The intent of the experiment was to find out how long apples could be preserved.  The primary focus was to observe which samples produced the most significant colour change. The samples included salt, sugar, lemon juice and a snap lock bag, as preservatives.
Hypothesis:  

Before commencing the experiment the use of various preservatives were discussed.  The consensus was to use: Salt, Sugar, Citric acid, and an Air vacuum.  

After some discussion, opinions were divided; the belief that the best results would be achieved  would be either citric acid or salt.

MATERIALS 
1. Royal gala apples, 5

2. Salt, ½ tsp

3. Sugar, ½ tsp

4. Half a lemon

5. Snap lock bag

METHOD
1. Peel the skin from the apples and dice them.

2. Divide the apples into five portions. Place each portion into a bowl.

3. Test Bowls:

a. Bowl 1: The control sample.

b. Bowl 2: Sprinkle ½ tsp salt into the apples and mix.

c. Bowl 3: Sprinkle ½ tsp sugar into the apples and mix.

d. Bowl 4: Squeeze the lemon juice over the apples and mix.

e. Bowl 5: Place the apples in a snap lock bag and seal.

4. The duration of the experiment was 6 hours and changes  were recorded.  Photographs were taken at the beginning and the conclusion to demonstrate any colour change.

RESULTS
	Time
	Control
	Salt
	Sugar
	Lemon juice
	Snap lock bag

	11.30am
	Start Experiment.
	
	
	
	

	12.30pm
	Brown, dry.
	White, moist.
	Brown, moist.
	Brown on top but not at the bottom, moist.
	Brown, moist.

	3.00pm
	Brown, dry.
	Bits turning brown,  moist. Apples white at the bottom.
	Brown, moist.
	More brown bits on the top but remain white at the bottom, moist.
	Apples continuing  to brown and starting to dry out.

	5.30pm
	Brown, dry.
	No further colour change since 3pm. Apples are white at the bottom. Small amount of liquid at the bottom.
	Same as last check at 3pm, liquid present but not as much as the sample with salt.
	Apples remain white at the bottom, though the exposed bits at the top are brown.
	Same colour as 3pm check but condensation forming in the plastic bag.


The following before and after photographs were taken in an attempt to demonstrate colour change in the samples.  
Unfortunately, one of the limitations of this experiment was our amateur photography skills.  The variation in lighting makes it very difficult to highlight the observations recorded in the results chart.
The photographs are displayed in two columns.  Column A pictures were taken at 11.30am, at the beginning of the experiment and Column B pictures were taken at 5.30pm, at the conclusion of the experiment.
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	Column B
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	Salt
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	Sugar
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	Lemon
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	Plastic Bag
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OBSERVATIONS
1. The apples started to brown very quickly after cut.
2. Most of the colour change occurred in the first hour.   There was little or no  further colour change after the first hour.

3. The salt and sugar drew more moisture out of the apples and there was a small amount of liquid present in the bottom of each bowl.  There was more liquid in the salt sample.

4. The apples in the snap lock bag formed condensation which increased over time.

5. The apples that were still immersed in the lemon juice stayed white  and it is believed that had the apples been totally immersed, all the pieces in the bowl would have stayed white and fresh.

DISCUSSION
Food exposed to oxygen can cause rancidity and colour change.  This process is called oxidation.  Salt, sugar and lemon juice are known to act as preservatives that deter spoilage in food as they act as an antibacterial.  

Salt limits bacterial growth in many foods.  It preserves food by lowering the amount of 'free' water molecules in foods.  Bacteria need moisture in order to survive and they cannot grow well in foods that contain salt because there are less water molecules available (http://www.cfsan.fda.gov/~dms/a2z-p.html#preserve.php).

This experiment confirmed salt as an effective preservative; the salt sample demonstrated the least amount of colour change.    

Lemon and sugar can be effective preservatives because all organisms require a narrow range of conditions to live.  If conditions are too acidic or too sweet, not even bacteria can live.  It was interesting to read that plaques of mould on jam occur when water has formed on the surface, because the concentration of sugar is significantly reduced (http://www.faia.org.uk/preserve.php).
Even though sugar is known to act as a preservative, our sugar sample did not stop the apples from going brown.   The sugar sample was not as brown as the control and, based on our research, it was believed that a higher concentration of sugar would be more effective.  Half a teaspoon of salt is more concentrated than the same amount of sugar therefore the salt had a greater effect.  

With the lemon juice sample, the apples were not fully immersed in lemon juice and thus we had the top browning but not the bottom bits. We believe the lemon juice would have been more effective if we had totally immersed the apple in juice and it led us to ask, would it make a difference if we immersed the apples in salt water or in sugar water as opposed to sprinkling them with salt and sugar as we had done?

The apple pieces in the snap lock bag were just as brown as the control sample but the bag did seem to keep the apple moist.  The control sample was left brown and dry.

CONCLUSION
Overall, the salt sample was the most effective as a preservative.  It is important to note that it is possible that the lemon and sugar could have been more effective if a higher concentration was used.

We believe this is a good experiment to do in the classroom because it is safe and easy, the colour change is noticeable in a short period of time and could be conducted within the time constraints of a school day.
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DELEGATION OF TASKS
All tasks were shared equally.  The experiment was prepared together, including cutting the fruit.  We were both guilty of the poor photography.  We observed, discussed and wrote the report together.  

Page 2
Page 6

