Synthesis of chitosan-glucose derivatives by the Maillard reaction
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Chitosan (Chit) is a biodegradable polymer with outstanding properties such as non-toxicity, antifungal activity, wound healing acceleration and immune system stimulation. There are several approaches to modify Chit to improve its solubility, antioxidant and antimicrobial activity. Novel Chit derivatives can be obtained by Maillard reaction (MR). In fact, the Chit-sugar based Maillard reaction products (MRPs) reveal enhanced antioxidant or antimicrobial properties and are promising preservative agents on fish, seafood, fruits and vegetables [1].
This work aimed to modify low molecular weight (30 kDa, DD = 98 %) Chit by glucose (Glu) through the MR. The factors affecting the reaction, including polymer and sugar concentration, were evaluated. Measurements of absorbance and fluorescence were used to determine the extent of MR. For this purpose, solutions of Chit (0.5, 1.0 and 2.0 %) with different Glu concentrations (0 ÷ 2 %) in acid medium (pH 4) were autoclaved (121 °C, 60 min). Formation of the Chit derivatives was confirmed by FTIR. For this, the reaction product was purified by dialysis (cut off of Mw 12500 Da) against distilled water and freeze-dried. 
It has been shown, that adsorption at 282-289 nm (the formation of intermediates) and 420 nm (the formation of melanoidins, final products of MR) increases with increasing in Glu concentration (fig. a). The Amax/A420 ratio were used for determination of extent of MR. The increase of Amax/A420 indicated that the process was in intermediate stage, whereas the decrease confirmed the final stage of the reaction. With an increase in the concentration of Glu by 5 times from 0.1 to 0.5 %, the degree of Chit conversion in a 1 % solution increases by ⁓50 % and then practically does not change (fig.1 A). It was determined that doubling of polymer concentration resulted in a double decrease in the Amax/A420 ratio.
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Figure 1. Absorbance (282-289 and 420 nm) (A) and fluorescence (B) measurements for the MR mixtures
It should be noted that the melanoidins have no fluorescence. It was shown that with increasing Glu concentration the fluorescence intensity of the mixture decreases in 5 times (fig.1 B). The decrease in fluorescent ability of Chit-Glu MRPs with a change of solution color (browning) was observed, suggesting that the intermediate fluorescent compounds was transform into advanced products (melanoidins). FTIR analysis suggested that a conjugation between the amine group of Chit and carboxyl group of Glu was successfully performed.
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