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THE IMPACT OF PROOXIDANT BIMETAL 
ON NON-ENZYMATIC GLYCATION UNDER 

PHYSIOLOGICAL CONDITIONS

Introduction

The Maillard Reaction, known as the 
‘browning reaction’ or glycation gives 
rise to potentially toxic compounds 
and reduces the nutritional value of 
foods by degrading essential amino 
acids such as lysine and arginine. This 
is  the cause of the savoury smell and 
flavour of our foods. Glycation is the 
covalent attachment of a reducing 
sugar to a protein or a lipid. The 
Maillard reaction generally only begins 
to occur above 140 degrees Celsius. 
Advanced glycation end products, 
(AGEs) are cytotoxic, products that 
have dastardly effects on metabolic 
health. AGE formation can be catalyzed 
by prooxidant biometals copper, zinc, 
iron and manganese. AGE levels have 
been used as a biomarker in diseases 
such as diabetes and glaucoma as 
well as indicators of protein damage. 
The focal point of this research was 
to simulate glycoxidative stress (GOS) 
conditions in vitro and assess the role 
of the abundant biometals Fe and Cu 
in GOS and glycation. AGE formation 
is relatively slow and so microwave 
radiation may be used to expedite the 
process.

Method 

The ideal reaction conditions 
for the biosynthesis of the AGE 
carboxymethyllysine (CML)/ Maillard 
Reaction Product (MRP) using glucose 
and lysine under microwave radiation 
and conventional/physiological 
conditions was optimized. The impact 
of reaction environment such as pH, 
biometal and microwave efficiency on 
the formation of MRPs were assessed 
using UV-Vis spectroscopy and TLC. 
(GC-MS) mass spectrometry will be 
used to detect, characterize and 
quantitate the MRPs after biosynthesis. 

Preliminary Results 

UV-Vis data indicates that iron is a more 
effective catalyst for the formation of 
MRPs than copper as all of the MRPs 
had a greater absorbance, indicating 
a greater degree of browning. A pH of 
7.4 is the ideal environment for MRP 
formation.MRPs are detected even after 
just 1 minute of microwave treatment. 
Biometals directly affect the reaction 
kinetics while pH affects the type of 
MRP formed.

Research Advisor: Dr. Makan Golizeh

Faculty of 
Science

THERESE WILSON-RAWLINS
STUDENT, MATHEMATICAL AND  

PHYSICAL SCIENCES


