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Study on the influencing factors of the model Maillard reaction
of L-phenylalanine/D-glucose at physiological temperature

XIA Bingle, LIU Yongjun
(Department of Chemistry, University of Science and Technology of China, Hefei 230026, China)

Abstract: The color intensity of Maillard reaction products ( MRPs), between D-glucose and
L-phenylalanine at 37 °C and pH 6.5 for 1~35 d, was analyzed. The effects of metal ions (Fe*™ and Cu®™)
and the water content in solvent on Maillard browning were also monitored. The results show that the rate
of the model Maillard reaction is inversely proportional to water content, the reaction rate increasing with
the decrease of the water content. Browning tends to be accelerated in the presence of Fe?' and Cu®' and
the reaction time is shortened effectively. Their catalysis increases first and then decreases with the
increase in the concentration of metal ions. The catalysis is strongest when the concentrations of Fe’

+

and Cu®" are 0.2 mmol/L, and the browning reaction is somewhat faster in the presence of Cu*" than

of Fe’
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Tab.1 Correlation analysis between reaction time and Ay of all the model Maillard reaction
SN A 7 LEPS EF 54 SN F LEPSEF L

Glu+Phe+#5 &K i 30% 0.991"* Glu+Phe+ & 7K & 50% +0. 2 mmol/L Cu?' 0.951" "

Glu+Phe+ %  & K i 50 % 0.991**  Glu+Phe ¥ &K 100% +0. 2 mmol/L Cu®™  0.950"~

Glu+Phe+#7 & 7K i 100 % 0.969"~ Glu—+Phe+##1# K & 30 % +0. 1 mmol/L Fe?*+ 0.969"~
Glu+Phe+# 7% 7K 30% +0. 2 mmol/L Fe?' 0.978" * Glu+Phe+ & /K& 30% +0. 5 mmol/L Fe?! 0.951" "
Glu+Phe+## & /K& 50% +0. 2 mmol/L Fe?* 0.937°~ Glu+Phe+ &7 K £ 30% +0. 1 mmol/L Cu?* 0.968*~
Glu+Phe+ & K 100% +0. 2 mmol/L Fe?™  0.969" ~ Glu+Phe+ & 7&K £ 30% +0. 5 mmol/L Cu?* 0.962*~
Glu+Phe+ 71 /K& 30 % +0. 2 mmol/L Cu®" 0.904"~
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Fig. 1 The effect of the water content in solvent

on the model Maillard reaction

=
=

o
[}

=
[*]

absorbance at 420 nm

e

L 1 n 1 L 1 L L
0 5 10 15 20 25 30 35

1 L 1

(=]

reaction time / days
2 FerERRBHAKEET
StE X K R Maillard & R 2 0
Fig. 2 The effect of Fe’* on the model Maillard reaction

in the different water content
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Fig.3 The effect of Cu*" on the model Maillard reaction

in the different water content
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