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Tracing Maillard reaction by simultaneous determination of sugar and amino acid('Colleg of
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The Maillard reaction is a browning change reaction that starts with the nucleophilic reaction of
an amino group against the carbonyl carbon of the reducing sugar. A polymer called melanoidin, a
brown substance, is produced. In the food industry, this reaction plays an important role in flavor
and aroma in roasting coffee beans and heating meat. However, this reaction consists of many
elementary reactions. A full understanding of the reaction has not been confirmed.

Therefore, we followed the initial process of the Maillard reaction by simultaneously quantifying
the decrease in sugar and amino acids. In general, sugars and amino acids are quantified using
chromatography, but when macromolecules such as melanoidin are formed, it is necessary to
remove them for analysis. Therefore, a method for quantification without separation is required. In
this study, a method for simultaneous determination of sugar and amino acids using Raman
spectroscopy and PLS regression ware established, and then Maillard reaction was tracked using
this method.

The Raman spectra of a mixed solution of alanine and glucose were heated and measured for 30
hours at 1 hour each. The measured spectra were regressed using a PLS regression model created
from the results of measurements of aqueous solutions of each concentration of glucose and alanine.
The concentration of both molecules decreased up to 3 hours and then increased up to 30 hours. We
are currently investigating the reason for this phenomenon using other spectroscopic techniques.
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