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ABSTRACT

Four Model Maillard reactions (MRs) have been carried out using L eucine
with each of the following Saccharides, aldohexose (glucose, Glc), ketohexose
(fructose, Fru), aldopentose (xylose, Xyl) and disaccharide (Lactose, Lac) at
100 °C and for 24hrs. The pH changes with time were monitored during the
reactions at different initial reactant ratio. The products of the reactions
(MRPs) were then separated by absolute ethanol into low and high molecular
weight fractions (LMW & HMW). The four distinct Saccharides-Leucine
M RPs wer e studied by fluorescence and ultraviolet /visible spectr ophotometer .
The results showed the tendency of Xyl-Leu MRPs to form brown polymers
with relatively high reaction rates compared to Fru, Glc and Lac -Leu MRPs
respectively. Further characterization of reducing power of the Saccharides -
Leu (MRPs) was performed and showed that different Saccharides-Leu HMW
(MRPs) had a higher reducing power than LMW ( MRPs).

Key words: Maillard reaction products (MRPs); Monosaccharides &
Disaccharides; Reducing power.
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0.6M 0.5M 0.4M 0.6M 0.5M 0.4M
0.1703 0.1281 0.0990 0.3246 0.2909 0.2231 Fru-Leu 1:1
0.1657 0.1217 0.0941 0.3152 0.2750 0.2122 Fru-Leu 1:2
0.1722 0.1278 0.0985 0.3293 0.2888 0.2223 Fru-Leu2:1
0.1603 0.1039 0.0802 0.3045 0.2343 0.1796 Glc-Leu1:1
0.1618 0.1245 0.0964 0.3071 0.2822 0.2162 Glc-Leu 1:2
0.1694 0.1300 0.1007 0.3220 0.2947 0.2259 Glc-Leu2:1
0.2125 0.1616 0.1250 0.4049 0.3659 0.2808 Xyl-Leu 1:1
0.2254 0.1695 0.1319 0.4292 0.3840 0.2946 Xyl-Leu1:2
0.2148 0.1336 0.1031 0.4084 0.3016 0.2315 Xyl-Leu2:1

cBle Litall

170



2007 — Js¥) aaad) — (23) alaal) — Lyl aglall Geas dasly Aa

Al

55O (e JS e Gl ) = sl Aleal Jle Jeld Rl el
)‘_ézj a_,u_ofujm ge Ol i dalide dllad 5Ll 5 5N 558 S
O A syl Y1 deadl illaad abaia¥) 50 aba ) Gl sl 8 Cadlaay)
3 AY 28 = Ol don e Dl pee b o 5l e g e Jelitl
il st of Al sda sl 58 ) el 5 S lalla 58Sl ae el 4,
S Aels ) 58 s HMW e Jelis cilaiia of 5 cela ) 558 e Jelis

LMW alaiidl e

171



(2080 — ) Alea Sl el clatia 35 5i5a) ol gall (ans 3 — a0 B9 bl g Al

REFERENCES

Brands, C. M. J., Alink, G. M., Van Boekel, M. A.J. S. & Jongen, W. M. F.
(2000). M utagenicity of heated sugar—casein systems. Effect of the Maillard
reaction. Journal of Agricultural and Food Chemistry, 48, pp. 2271-2275.

Davies, C. G. A. & Labuza, T. P. (1999). The maillard reaction application to
confectionery products, Department of Food Science and Nutrition
University of Minnesota, St. Paul, Minnesota 55108

Homma, S., Tomura, T., Fujimaki, M. (1982). Fractionation of nondialyzable
melanoidin into components by electr ofocusing electrophoresis. Agric. Biol.
Chem. 46, pp. 1791-1796.

Jing, H., Kitts, D. D. (2004). Antioxidant activity of sugar-lysine Maillard
reaction products in cell free and cell culture systems, Archives of
Biochemistry and Biophysics, 429, pp. 154 -163

Lerche, H., Pischetsrieder, M., Severin, T. (2002). J. Agric. Food Chem. 50,
pp. 2984-2986.

Manzocco, L., Calligaris, S., Mastrocola, D., Nicoli, M. C. & Lerici, C. R.
(2001). Review of non-enzymatic browning and antioxidant capacity in
processed foods. Trendsin Food Science and Technology, 11, 340-346.

Martins, S. I. F. S. and Van Boekel, M. A. J. S. (2005). Kinetics of the
glucose/glycine Maillard reaction pathways: influences of pH and reactant
initial concentrations, Food Chemistry, 90, pp. 257-2609.

Obretenov, T. D., Kuntcheva, M. J., Panchev, |. N. (1986). J. Food Process.
Preser. 10, pp. 251-268.

Sasaki, K., Matsumoto, I., Beppu, M. (1991). Cyanogen bromide treatment. In
Affinity Chromatography; Tokyo Kagaku Dojin: Tokyo, pp. 117-130.

Stadler, R. H., Blank, 1., Varga, N., Robert, F., Hau, J., Guy, P. A., Robert, M.
C. & Riediker, S. (2002). Acrylamide from Maillard reaction products.
Nature, pp. 419, 449.

Tresd, R., Rewicki, D. in: Teranishi, R., Hornstein, |., Wick, L. (Eds.). (1999).
Flavor Chemistry: Thirty Years of Progress, Kluwer Academic/Plenum
Publishers, New York, pp. 305-325.

Van Boekel, M. A. J. S. (1998). Effect of heating on Maillard reactionsin milk.
Food Chemistry, 62, pp. 403-414.

Wong, J. W., Shibamoto, T. in: Ikan, P. (Ed.). 1996. The Maillard reaction:
consequences for the chemical and life sciences, Wiley, England, pp. 129-
160.

172



