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Question: Why does my salad dressing separate? 

Learning about emulsions

Learning:
· Preparing and carrying out a practical assessment following a scientific process – question, research, hypothesis (in science, a hypothesis is an idea or explanation that you then test through study and experimentation), plan experiment, record information/data, analyse, draw a conclusion, and communicate results. 
· The use of scientific language and key words.
· The science of emulsification.

The food science:

When oil and vinegar are mixed the oil and vinegar separate. The water molecules attract each other, and the oil molecules stick together. That causes oil and water to form two separate layers.

Emulsification is a process by which two liquids which cannot dissolve in each other are forced to combine in a liquid mixture called an emulsion.

To create a successful emulsion, two things are required: an emulsifier, and force. The force used in the salad dressing is whisking and it breaks apart the oil into tiny particles that can be suspended in the vinegar.

Mustard works as an emulsifier and adds flavour, due to mucilage, the mustard seed’s outer coating. The mustard is attracted to both the vinegar and oil molecules. It grabs onto both types of molecules causing oil droplets to be suspended in the water, creating an emulsion.

Other emulsifiers that can be used in salad dressings are egg yolk, mayonnaise, tomato paste and honey. Emulsifiers are also used in other foods like sauces, gums, chocolate, and ice cream. They hold the ingredients together and give the food a soft and smooth texture.

How to:

1. Research – find out about emulsification and how different ingredients can be used to form an emulsion. 
2. Form a hypothesis – a hypothesis is an idea about how something works that can be tested using experiments. A prediction says what will happen in an experiment if the hypothesis is correct. What results do you expect to see in the experiment? 

3. Design an experiment – what variations can you think of? A variable is used in a Fair Test. A variable is any one of the elements of the test which could be changed. They can change the outcome of an experiment. 
The experiment can be repeated with different types of oil, vinegar or vary the amount or type of emulsifier. 
Resources may include:

· Jar with lid
· Small whisk
· Vinegar
· Oil
· Mustard

Activity:

1. Pour 50ml of vinegar into the jar. Add the oil. Wait to see what happens to the two liquids. 
2. Secure the lid. Shake for 15 seconds. Note what happens. 
3. Repeat the process. Place the vinegar in the jar with the mustard and mix. 
4. Slowly drizzle the oil into the vinegar and mustard mixture whisking all the time. 
5. Leave for a few seconds and note what happens. Did the same thing happen with this mixture?  

Record and results:

1. Conduct the experiment - for each experiment, write down the preparation including the type and/or ratio of vinegar, oil, and mustard. Record the outcomes. 

2. Draw a conclusion – are there any differences in the dressings? Why do you think this may have happened? 

3. Communicate the results – think of ways they can be presented e.g., photographs, chart.

Cook and eat:

Enjoy the dressing that you have made – some ideas are listed below. Can you think of others? 
Layered pasta salad – cook or use left over pasta to form the basis of the recipe. Use any variety of prepared salad ingredients such as lettuce, tomatoes, cucumber, grated carrot, red kidney beans, hard-boiled egg, grated cheese, chopped fruit, seeds and nuts. 
Add the pasta to a dish and stir in 1x15ml spoon of salad dressing. Add the other ingredients over the pasta in layers. Drizzle over the remaining dressing. 
Why not use this Food a Fact of Life recipe?
Vegetable couscous salad – prepare the couscous by soaking in hot vegetable stock. Fluff with a fork and stand. Prepare a selection of vegetables and fruit that are available and in season – they might include tomato, spring onion, cucumber, yellow pepper, apricots. Add chopped fresh herbs for extra flavour. Stir everything together with the 2x15ml spoons of dressing. Have a look at this Food a Fact of Life recipe for inspiration.
Bacon, bean, and herb salad – use chopped crispy bacon (omit for a vegetarian version) and a mixture of beans and pulses to make a tasty salad. Use canned mixed beans and canned lentils for ease and add other flavours such as sun-dried tomatoes and fresh chopped herbs. Mix the salad ingredients together and drizzle the dressing over the salad before serving. Try this Bacon, bean and herb salad recipe.

Supporting resources:
Food a Fact of Life - A worksheet looking at emulsions 
https://www.foodafactoflife.org.uk/media/5027/emulsions.docx 

IFST Fats and oils: emulsification
https://www.ifst.org/lovefoodlovescience/resources/fats-and-oils-emulsification  

SSERC – short video on emulsions. 
https://www.sserc.org.uk/subject-areas/chemistry/chemistry-resources/food-chemistry/emulsions/ 

Making and oil in water emulsion
https://edu.rsc.org/resources/making-an-oil-water-emulsion/1872.article
 
The basics of emulsion and its connection to Asian cooking
https://asiasociety.org/education/science-emulsions

www.foodafactoflife.org.uk
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