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Appendixx 3-1. Maillard reactions 

Maillardd reactions are non-enzymatic autocatalytic browning reactions between reducing 
sugarss and amino acids. Thus, they can occur with proteins or peptides and carbohydrates. 
Theyy have three basic phases, which are represented in Figure A3-1. 1. 

Thee initial phase is the condensation of an amino acid with the reducing group of a sugar, 
whichh loses a molecule of water, to form a N-substituted aldosylamine. This compound is 
unstablee and undergoes Amadori rearrangement to form 1-amino-l-deoxy-2-ketoses, 
knownn as ketosamines. 

Inn the second phase, the ketosamines can react in three ways. These are dehydration, 
fission,, and polymerisation reactions. Dehydration leads to the formation of reductones 
andd dehydro reductones. In short chain hydrolytic fission, compounds such as 
hydroxyacetyl,, hydroxyacetone, glycolaldehyde or pyruvaldehyde are formed. These can 
undergoo Strecker degradation by reacting with amino acids to form aldehydes, and 
condensationn to form aldols. The third path is the Schiff base/furfural path. It involves a 
losss of three water molecules followed by reaction with amino acids and water yielding 
furfurall (from pentoses) and hydroxymethyl furfural (from hexoses). 

Inn the third phase, the compounds react further with amino acids to form insoluble brown 
pigmentss called melanines. 

Maillardd reactions are promoted by high pH, temperature and high amount of moisture. 
Thee products of Maillard reactions depend on the type of sugar and amino acid that 
reactedd in the first place and their concentration. 
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Figuree A3-1.1. Scheme of Maillard reactions between amino acids and reducing sugars. 

213 3 



Appendixx 3-1 

214 4 


