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Effects of reaction parameters on the formation of a—Dicarbonyl
compounds in Glucose-Glycine Maillard chemical model system
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Abstract: Derivatization with o—phenylenediamine (OPD) as well as qualitative and quantitative analysis with
HPLC were employed to investigate the effects of reaction conditions (temperature, pH, duration and reactant
ratio) on the formation of three a—dicarbonyl compounds including 3-deoxyglucosone (3-DG) , glyoxal (GO)
and methylglyoxal (MGO) in glucose—glycine maillard chemical model systems. The results showed thatthe
increasing of temperature promoted the generation of MGO and GO within 80~140 °C,while the level of 3-DG
increased to the highest at 110 °C,and decreased subsequently. The effects of pH value within 5~9 were
similar to that of the temperature.the formation of GO and MGO increased with the increasing of pH values,
while the levels of 3-DG increased to the maximum as pH vaue of 6. The rate of 3-DG and GO formation
decreased as the extension of duration,but it tended to be constant for MGO within 2 h. In terms of the
substrate ratio, the formation of 3—-DG could be enhanced by the increasing of relative content of glucose,while
increasing of glycine levels could promote GO and MGO formation. The results may provide experimental basis
to certain extent for flavor compounds with a—dicarbonyl compounds as intermediate products.
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Table 1 ~ Gradient elution program of flow phase

I 1] (min) A% B (%)
0 70 30
10 40 60
12 70 30
15 70 30

1.2.4  RVEAFFER R Foa— " RIEEWITE 0
1.2.4.1 WRPEM W 225 CERTT 741, H0.05 mol
1 28 B A0.05 mol H 2 B i A\ A R &6 22 vy v, A 3L
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FOM BELE 20 3 S 1:3.1:1.3:1, 1 mol/LAY NaOH Fl1
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Sh2.488x1075~33.907x107° mmol/L. 455315 75k H
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Fig.1 The HPLC chromatograms of three a—dicarbonyl

standards and maillard reaction solution
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Fig.2 The effect of temperature on the formation of 3-DG, GO

and MGO in glucose—glycine maillard reaction system
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Table 2 The regression equation, limit of detection, limit of quantitation of three a—dicarbonyl standards

a- LG EEpEES AR RBR? VS (mmol/L) AR (x10° mmol/L) & [l (x10° mmol/L) RSD (%)
GO Y=41526X+352.86  0.9980 0.00498-0.9952 0.4976 2.488 6.86
MGO Y=55863X+399.38  0.9984 0.00509-1.0172 3.0516 33.907 1.70
3-DG Y=71856X-18.035  0.9999 0.00516-1.0317 1.0317 25.793 1.48
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Fig.3 The effect of initial pH on the formation of 3-DG, GO

and MGO in glucose—glycine maillard reaction system
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Fig.4 The effect of reaction time on the formation of 3-DG, GO

and MGO in glucose—glycine maillard reaction system
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Fig.5 The effect of the ratio of reactants on the formation of
3-DG, GO and MGO in the glucose—glycine maillard

reaction system
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