Equipment: Marmite, paper plates, stopwatch, ruler, disposable knife, pen.
ABSORPTION
OF LIGHT

VISCOSITY

Draw a small figure on the centre of a paper plate and smoothly spread a modest amount of
Marmite over it. Marmite absorbs so much light that you can see the image through it. Whipping
up the Marmite causes bubbles to form which refract the light, even reflecting some so that it
appears lighter in colour.
Viscosity describes the thickness of a liquid is. Marmite is very thick or viscous.
Compare whether it ‘feels creamier’ before and after it has been whipped up. To
be more scientific, time how long it takes for a measured amount of both to slide
down an inclined paper plate over a measured distance. The addition of bubbles
lowers the viscosity and acts to lower ‘dynamic friction’ or ‘viscous drag’.

INVESTIGATING While we can sense sweet, sour, salty, bitter and umami on our tongue, we ‘taste’ more with the
FLAVOUR
receptors in our more sensitive nose. Whipped marmite has an increased surface area with the
same amount of liquid wrapped around millions of bubbles. This allows volatile chemicals
(molecules that want to be airbourne at normal room temperatures) to be given off more readily.
This subtly changes the flavour when they get to our nose. Can you tell?

Chemical engineers will add bubbles to thick liquids like marmite so that they can
move it through pipes more easily during production. The quicker the process, the
less energy it uses and, often, the cheaper it is. Once bottled what has to happen
to the whipped Marmite? How long does it take for the bubbles to rise?
Normally we would add fats and oils to food to make them feel creamier. An
example is milk. Skimmed milk has 0.1% fat while whole milk has around 4%.
Like oil in a car engine, the oil provides lubrication of food in our mouth and
makes it feel more ‘slippy’. However, bubbles do the same thing. Consider
the fat and calorie content of bubbles.
All food manufacturers use chemical engineers to design their products and
design how their processes work. See more examples: http://bit.ly/1DTAE9J.

