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	Simple Chemical Experiments

	Maillard reaction
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Schiff base
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Taste and Aroma
You will need:

•bread dough (can be made in situ)
• sodium hydroxide (0.4M) (irritant)
• Baking tray
• Access to an oven
Procedure:

1. Prepare the bread dough if it is not already done.
2. Take a small piece and form into a ball for a roll (or try to roll it out and twist into a pretzel if you are feeling ambitious.
3. Do the same with another small piece as a control
4. Paint one of the rolls/pretzels with the sodium hydroxide solution, or dip it on.
5. Do the same with the other only using water.

6. Place both rolls on the baking tray and put in the oven at around 220°C for 10 minutes or so.

7. On removal, the roll/pretzels coated with sodium hydroxide will be a significantly darker colour
What is happening?

The Maillard reaction is, to put it simply, a reaction between an amino acid and a sugar. 
It is an extremely complex series of reactions but the key points can be summaries as follows.
The first step involves a reaction between a reducing sugar (depicted as R(C=O)H) and an amino acid (depicted as R’NH2) followed by loss of water to yield a Schiff base.
The reactivity of the amino acid is influenced by the pH. A simplified reasoning goes like this: At low pH the amino group is protonated, yielding it less nucleophilic. At higher pH, the nitrogen becomes more nucleophilic and at very high pH the amino group can even be deprotonated.
So the brown colour on the surface of the roll/pretzel is due to reactions between sugars and amino acids.  (This produces a class of compounds called melanoidins that give the colour and add various flavours too)

Health & Safety

Other than the normal requirements of hygiene, there are no issues here.




























































CfE


I have collaborated in activities which safely demonstrate simple chemical reactions using everyday chemicals. I can show an appreciation of a chemical reaction as being a change in which different materials are made.
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Through experimentation, I can identify indicators of chemical reactions having occurred. I can describe ways of controlling the rate of reactions and can relate my findings to the world around me.
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CfE Higher – Nature’s Chemistry 


Chemistry of cooking
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