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STRUCTURE AND ANTIOXIDANT ACTIVITY OF MAILLARD REACTION PRODUCTS
IN D-LACTOSE - P~ AMINOBENZOIC ACID SYSTEMS

I.S. Cherepanov

Fundamental and Applied Chemistry department, Udmurt State University,
426034, Russia, [zhevsk, Universitetskaya st, 1

E-mail: cherchem@mail.ru

Amino-carbonyl interactions in carbohydrate — amine systems, known as Maillard reaction, represent the
complex multistage process leading to formation a wide range of products, which show antioxidative,
antimicrobial, antimutagenic and other physiologically important properties [1]. The majority of studied
carbohydrate-amine systems include aliphatic amines and amino acids whereas properties of reaction products
with arylaminocomponents as reagents are almost not investigated. In this research we presented results of
sugar-amine reactions studying in D-lactose with p-aminobenzoic acid systems in subacid aqueous-ethanolic
media in the presence of catalytic quantities of copper (II) ions, and antioxidative properties of the products are
also valuated. The course of reactions was controlled by the TLC-method and UV-Vis spectrophotometry,
fractionation of final products was carried out by dialysis, and the structure was confirmed based on FTIR- and
mass spectroscopy data, the antioxidant activity was estimated on linoleic acid oxidation inhibition degree by
iron-thiocyanate method in comparison with o-tocopherol. Due to results of researches presented the
dependence of final product’s structure on melanoidin formation duration has been established, in particular
within the first three hours of synthesis the heteroaromatic nitrogen-containing substances are formed, including
essential quantity of structural-linked carbohydrate rings which are transformed to conjugated polymeric
heterocyclic structures, in particular substituted furans and furanones, forming pseudomelanoidinic component
of browning product’s structure. Studying of antioxidant activity has shown presence of the reducing properties
both of early and of late isolated products that it is probably explained by the considerable electronic
redundancy of the last, at the same time the maximum inhibition degree of oxidation, close to standard,
characterizes the non-dialyzable high molecular weight structures.
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