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Maillard Reaction in an Intermediate Moisture Model Food System
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Abstract

An intermediate moisture mode!l food system was used to investigate the effects of water activity (Aw),
temperature, pH and polyethyleneglycol (PEG) on the Maillard reaction. The initial molar ratio of glucose

to lysine was varied from one half to four. The maximum Maillard reaction was obtained from an initial

glucose/lysine molar ratio of approximately three. The rate of Maillard reaction showed a maximum in the

range of water activity of a normal intermediate moisture food. The model food system was prepared to hold

water activity range of 0.47-0.84 and the samples were held at various temperatures. The maximum brown-
ing rate occurred at an Aw value of approximately 0.84 at 40°C and 60°C, 0.74 at 30°C and 0.67 at 20°C,
respectively. The Arrhenius activiation energies for nonenzymatic browning pigment production were 18.03,
15.18 and 9.90 Kcal/mole for the sample with Aw 0.84, (.74 and 0.67. When the pH of the model system
was increased, a significant increase in the browning reaction was observed. On the inhibitive effects of PEG,

the higher degree of polymerization. the more inhibition of browning reaction.
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Fig. 1. Effect of initial glucose to lysine molar ratio
on the Maillard reaction at 40°C

O: storage for 8 days.

A: storage for 14 days.
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Fig. 2. Effect of Aw on the Maillard reaction at 40°C
O: storage for 8 days.
A: storage for 14 days.
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Table 1. Absorbance at 420 nm
Temp. (°C) Aw day 1 3 6 10 15
20 0.47 0.001 0.002 0.003 0.005 0.008
0.67 0.010 0.021 0.045 0.090 0.129
0.74 0.007 0.015 0.020 0.055 0.100
0.84 0.006 0.010 0.015 0.037 0.067
30 0.47 0.010 0.010 0.010 0.011 0.012
0.67 0.040 0.060 0.075 0.097 0.125
0.74 0.050 0.070 0.080 0.115 0.150
0.84 0.045 0.054 0.067 0.080 0.100
40 0.47 0.010 0.020 0.030 0.050 0.060
0.67 0.020 0.040 0.080 0.150 0.180
0.74 0.050 0.120 0.250 0.380 0.490
0.84 0.060 0.190 0.290 0.490 0.660
60 0.47 0.070 0.080 0.100 0.120 0.150
0.67 0.180 0.200 0.201 0.411 0.620
0.74 0.450 0.700 1.211 1.220 1.250
0.84 0.580 1.110 1.370 1.240 0.904
Table 2. Glucose content (mM)
Temp. (°C) Aw day 1 3 6 10 15
20 (.47 37.0 36.8 36.4 35.9 345
.67 32.2 28.2 25.1 28.3 20.0
0.74 36.6 35.4 325 31.0 26.0
0.84 36.4 36.3 35.0 33.6 31.4
30 0.47 36.4 35.9 33.5 32.7 30.2
0.67 27.5 25.2 235 22.4 19.5
0.74 26.5 23.4 21.6 20.0 18.3
0.84 35.0 33.0 28.1 25.0 22,5
40 0.47 34.0 33.1 32.1 30.5 29.6
0.67 32.6 31.0 30.0 28.4 26.3
0.74 26.8 25.2 24.1 23.4 20.2
0.84 22.4 21.2 201 19.7 17.8
60 0.47 36.5 33.3 304 29.7 28.2
0.67 32.0 27.0 25.5 245 22.0
0.74 20.0 16.4 11.5 10.0 7.0
0.84 14.2 11.1 8.6 4.7 2.5
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Fig. 3. Effect of pH on the Maillard reaction at Aw

0.84 (40°C)
O:pH 8.0, A:pH 7.0
®: pH 5.6, A:pH 4.0
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