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Effects of Various Sugars Including Tagatose and Their Molar
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This study was conducted to observe the effect of various kinds of sugars and their molar concentrations on the
Maillard browning reaction. To observe the effects of various kinds of sugar, glucose, fructose, tagatose, xylose,
and sucrose were employed. A model solution consisting of 0.2 M sugar and 0.2 M glycine was prepared and
heated at 100°C for 5 hr. The model solution with adjusted concentrations of either tagatose or glycine was also
heated at 100°C for 5 hr. Tagatose showed the fastest Maillard reaction, followed by xylose, fructose, glucose, and
sucrose. After glycine concentration of the model solution was fixed, the model solution showed more browning
with an increase in tagatose concentration. When the tagatose concentration of the model solution was fixed, the
model solution showed more browning with an increase in glycine concentration. The model solution with a fixed
concentration of glycine showed more more browning than that with a fixed concentration of tagatose, since the

former had higher amounts of the reactant.
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Fig. 1. Effect of kinds of sugar on the Maillard browning reaction of model solution heated at 100°C for S hr.
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Fig. 2. Effect of mole fraction of tagatose or glycine on the Maillard browning reaction of model solution heated at 100°C for 5 hr.
M : molar concentration of tagatose varies, E: molar concentration of glycine varies.
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Table 1. Composition of model system for the effect of molar concentration of tagatose and glycine

Purpose of

Tagatose Glycine

model system Tagatose (M) Glycine (M) mole fraction mole fraction Total solid (%)
0.1 0.2 0.33 - 1.65
Effect of tagatose molar 0.2 02 0.50 - 2.55
concentration 0.4 0.2 0.67 - 435
0.8 0.2 0.80 - 7.95
02 0.1 - 0.33 2.18
Effect of glycine molar 02 02 - 0.50 2.55
concentration 02 04 - 0.67 3.30
02 08 - 0.80 4.80
20 - 3 60 70
18 - 50 - 60
£
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2 g £
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g L g 5
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Fig. 3. Relationships of lightness with absorbance, redness, yellowness and color difference of model solution with varied tagatose

concentration heated at 100°C for 5 hr.
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Fig. 4. Relationships of lightness with absorbance, redness, yellowness and color difference of model solution with varied glycine

concentration heated at 100°C for 5 hr.
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