
Investigation 3

Aim

Examining the stability of egg white foams. 

Equipment 

•  Digital scales
•  Digital timer / stopwatch 
•  Large mixing bowl (needs to be very clean)
•  Handheld electric whisk and whisk attachments
•  Small measuring jug
•  Digital camera
•  Sticky labels and marker pen

Ingredients

7 eggs, preferably left out of refrigerator overnight (need mostly whites) Why? As they will foam 
more successfully.  

Make sure eggs are all the same size, so that the test is fair. Keep yolks for other experiments, for 
example mayonnaise, hollandaise sauce, custard. 

Method

Control sample
Take your large and very clean mixing bowl, separate the egg from the white and place 30g of 
egg white into the mixing bowl (keep yolks for another experiment;, for example to make custard, 
mayonnaise, hollandaise sauce, lemon curd, zabaglione etc). NOTE:  it is important that the 
weight of the egg white stays the same.  
 
Why? To keep the test fair. If each experiment uses a different quantity of egg white, you 
cannot fairly compare the volume of whisked egg white.

Using the hand held electric whisk and whisk attachments, beat the egg white until it’s at the stiff 
peak stage. Use the highest setting on the electric whisk. 

Record the time it takes you to reach the stiff peak stage. 

Transfer the beaten egg white into a measuring jug and record the volume of foam. Take a 
photograph too. 

Leave to stand for 5 minutes, then 30 minutes and up to 1 hour, if you have time. Measure the 
volume of foam each time and take a photograph. Also, observe whether any liquid has formed at 
the bottom of the measuring jug. 



Length of  time it 
took to achieve stiff  

peaks

Volume of  foam 
immediately after 

whisking. Comment 
on any 'free' liquid

Volume of  foam 
15 minutes after 

whisking. Comment 
on any 'free' liquid

Volume of  foam 
30 minutes after 

whisking. Comment 
on any 'free' liquid

Volume of  foam 
60 minutes after 

whisking. Comment 
on any 'free' liquid

Control 60 seconds No 'free' liquid No 'free' liquid 2ml 'free' liquid, foam 
is still stable

5ml 'free' liquid, foam 
is still stable

Variation 1 60 seconds No 'free' liquid No 'free' liquid 5ml 'free' liquid, foam 
is still stable

8ml 'free' liquid, foam 
is still stable

Variation 2 120 seconds No 'free' liquid, foam 
is quite flat

No 'free' liquid, foam 
still quite flat

5 ml 'free' liquid, foam 
is still flat

10ml 'free' liquid, 
foam is still flat

Results - Compare the volume of  each foam sample



Length of  time it 
took to achieve stiff  

peaks

Volume of  foam 
immediately after 

whisking. Comment 
on any 'free' liquid

Volume of  foam 
15 minutes after 

whisking. Comment 
on any 'free' liquid

Volume of  foam 
30 minutes after 

whisking. Comment 
on any 'free' liquid

Volume of  foam 
60 minutes after 

whisking. Comment 
on any 'free' liquid

Variation 3 60 seconds No 'free' liquid No 'free' liquid 2ml 'free' liquid, foam 
is still stable

5ml 'free' liquid, foam 
is still stable

Variation 4 60 seconds No 'free' liquid No 'free' liquid No 'free' liquid, foam 
is still stable

2ml 'free' liquid, foam 
is still stable

Variation 5 90 seconds No 'free' liquid No 'free' liquid No 'free' liquid, foam 
is still stable

No 'free' liquid, foam 
is still stable

Variation 6 60 seconds No 'free' liquid No 'free' liquid No 'free' liquid, foam 
is still stable

No 'free' liquid, foam 
is still stable



Variations (follow same method as the control, so the only variable is change to the 
specified ingredient)

•  Variation 1 – use an egg straight from the refrigerator, and use 1 egg white. Whisk to stiff 
peaks

•  Variation 2 – add 1 tsp (approx. 5ml) of egg yolk to the egg white before whisking
•  Variation 3 – add 1 tsp (approx. 5ml) cream of tartar or white wine vinegar to the egg white 

before whisking
•  Variation 4 – add 1 tsp (approx. 5ml) of cream of tartar or white wine vinegar to the egg 

white after whisking
•  Variation 5 – add 2 tsp (2 x 15ml) of caster sugar to the egg white before whisking
•  Variation 6 – add 2 tsp (2 x 15ml) of caster sugar to the egg white at the stiff peak stage. 

Whisk for up to 10 additional seconds to incorporate the caster sugar.



Conclusions

Summarise your findings here.
Foam stability increases with beating time until you get stiff peaks. If you carry on whisking after 
this stage, the air held in the foam decreases as does the stability of the foam. 

Egg whites at room temperature can be beaten to a foam more easily than refrigerated egg whites.

Fat interferes with foaming and will reduce the volume. It is important to ensure the egg white 
is completely separated from the egg yolk, as egg yolk contains fat. It is also wise to use a non-
plastic bowl, this is because fat tends to stick to plastic, even when washed well. 

Adding acid will increase foam stability. Acids, such as vinegar, lemon juice, cream of tartar, 
etc are also added after the foamy stage has been reached, because if it’s added before foam 
formation is delayed. Acids are useful because they stabilise the foam.  

Sugar thickens the egg white mixture. This increases the time it takes to foam, because the mix 
does not spread into thin walls around bubbles easily. But sugar does add stability to the foam. 
It makes for a less delicate foam and keeps water from draining out during heating. For these 
reasons, sugar is often added after a foam has been created.

Which variation do you think will produce the best finished meringue?
They could say 4 or 6. 

Explain what changes take place when an egg white foam is produced.
When egg white foam is beaten or whisked, air is beaten into the mixture. To start with, the egg 
white is clear – it flows well and has large bubbles in it. As you carry on whisking, the proteins in 
the egg white stretch and the large air bubbles that are formed start to form smaller air bubbles. 
These smaller air bubbles become surrounded by the egg white film and more bubbles become 
trapped in the mixture, forming the foam.

Before whisking, protein molecules are tightly coiled.

When whisking starts, the protein molecules begin to uncoil and 
you can see large air bubbles starting to form. Denaturation of 
egg white proteins has started.

At the stiff peak stage of whisking, you can see that the air 
bubbles have become smaller, and the denatured proteins have 
formed a more stable matrix around these smaller air bubbles.



The mechanical action of the whisking generates some heat, and this heat means that 
the egg white protein begins to coagulate. 

This partial coagulation of the egg white protein makes the foam more stable. As the whisking 
continues to the stiff peaks stage, the foam becomes stiff, opaque, glossy and white.  

The amount of air that you manage to incorporate when whisking the egg white will determine how 
light the final mixture will be – the more air incorporated the lighter the final mixture will be. 

Give examples of the use of egg white foams in cooking.
Egg white foams are often used to both lighten a mix (not cooked) and to aerate a mix (cooked). 
An example of lightening includes mousses, and examples of aeration include meringues, 
soufflés, batters and advanced cakes. 

Egg white foam stability 
The more stable egg white foam is, the better it will be at keeping in the volume of air that has 
been introduced. Here are some factors which will affect foam stability: 

•  The freshness of the egg white – the fresher the egg white the more stable the foam is likely 
to be.

•  The temperature of the egg white – room temperature will produce a bigger foam.
•  The type of beater – fork, rotary or hand beater, balloon whisk, handheld electric whisk, 

free standing food mixer with a balloon whisk attachment. You could consider an additional 
experiment using different types of beaters to find out which produces the most stable foam 
and most volume of foam. Beaters with a fine wire or thin blades will produce smaller air 
bubbles and therefore a finer foam.

•  The stage to which the egg white is beaten – stiff peaks will hold the most air.
•  Any additions to the egg white – fat, acid, sugar and salt all affect foaming.

Extension task 

Consider what other experiments you can conduct, here are some suggestions: 

Conduct the above experiment again, but this time cook the foam and compare the visual 
presentation. 
 
Conduct a taste test to determine the most preferred variation in terms of eating quality. 

Investigate variations in the size of the bowl – how might this affect foaming? 

Different types of beating equipment – how might this affect foaming? These could include a fork, 
rotary or hand beater, balloon whisk, handheld electric whisk, or free-standing food mixer with a 
balloon whisk attachment. 

Conduct a timed experiment to determine whether foam needs to be used as soon as formed. Will 
a time delay before using the foam affect the quality of the product it is used in? 

Conduct a variable of the experiment with salt. How might this affect foaming? 

Explain what happens when foam is heated, for example when making a soufflé. 



Experiment with cooking times and temperatures – does this have an effect in the colour, flavour 
and texture of the finished meringue? 

Investigate why a Pavlova recipe includes white wine vinegar and cornflour? 

Conduct an experiment where you change the quantity of caster sugar – how will this affect the 
colour, flavour and texture of the finished meringue? What is the ideal ratio of egg white to caster 
sugar to produce a perfect meringue? 

Conduct an experiment where you change the method for adding caster sugar – whisking or 
folding? All at once or gradually? How will this affect the colour, flavour and texture of the finished 
meringue? 

What is a perfect meringue?  

Why do the mixing bowls and whisking equipment have to be very clean before the egg white is 
placed in there?


