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Abstract

The effects of temperature (70-100°C), pH (3-8) and various sugars were investigated on the reaction rate,

activation energy and z-value of Maillard reaction of 0.8 sugar and 0.8pn glycine mixture. The sugars com-

pared were glucose, fructose, lactose and sucrose, and the reaction was evaluated by absorbances at 278nm

for pyrazine compounds and at 400nm for brown pigments. Fructose-glycine mixture showed a faster initial

. reaction rate than that of glucose-glycine, which was reversed by the order of glucose > fructose > lactose

i >sucrose after 10 hrs of reaction at pH 5.8 and 100°C. Generaliy, higher activation energy was required for

forming pyrazines than that of brown pigment develcpment. The highest z-value was obtained for lactose-glycine

mixture, followed by glucose or fructose-glycine which had almost same z-value. The reaction rate was little

affected by the pH change in the range of 4-6, while pH < 3 and pH 6-8 caused a significant increase in the rates.
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Fig. 1. Changes of absorbances of the mixtures of
0.8M glycine and 0.8M sugars during Maillard reac-
tion at 100°C
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‘Fig. 2. Effect of temperature on Maillard reaction
rate of the mixture of 0.8M glycine and 0.8M
glucose
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Fig. 3. Arrhenius plot for Maillard reaction of the
mixtures of 0.8M glycine and 0.8M sugars (Absor-
bances were measured at 400nm)
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Fig. 4. Effect of temperature on reaction time re-
quired to reach absorbance 0.5 at 400rnm during
' Maillard reaction of the mixtures of 0.8M glycine and

0.8M sugars
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Fig. 5. Effect of pH on the Maillard reaction rate of

0.8M glycine and '0.8M glucose mixture at various

temperatures
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Table 1. The activation energy and z-values calculated by Maillard reaction in the mixtures of 0.8M glycine

and 0.8M sugars

Activation Correlation z-value Correlation
Mixtures energy coefficient coefficient
{Kcal/more) (r) (°C) (r)
glycine-glucose
278nm 21.22 0.994 30.00 0.991
400nm 20.09 0.987 25.64 0.999
glycine-fructose
278nm 13.95 0.995 30.30 0.990
400nm 11.95 0.980 25.64 0.991
glycine-lactose
278nm 15.98 0.981 33.00 0.998
400nm 13.78 0.981 29.41 0.994
glycine-sucrose
278nm 21.64 0.983 — —
400nm 16.00 0.983 — -
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Table 2. The activation energy calcilated from
Maillard reaction* of the micture of 0.8M glycine and
0.8M glucose at various pH

Activation Correlation
pH energy coefficient
(Kcalimole) (r)

3 19.50 0.991
4 20.54 0.986
5 19.49 0.996
6 20.09 0.987
7 20.24 0.983
8 20.75 0.983

* the reaction was evaluated by the absorbances at
400nm
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