Production of succinoglycan biogum from date syrup by Agrobacterium radiobacter and investigation of its rheological properties
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Exopolysaccharides (EPS) are produced by many genera of bacteria. These EPS have properties such as high viscosity, stabilizing and emulsifying capabilities which make them attractive to the food industries. In this research, succinoglycan was produced by fermentation of sugars using Agrobacterium radiobacter (PTCC 1654). The bacteria were inoculated into two liquid fermentation media in Erlenmeyer flasks containing sucrose or date syrup (brix, 10). Fermentation occurred in a Benmarin shaker (230 rpm) set at 28 ˚C at pH, 7. Samples were taken from fermentation media after 62, 74, 86, 98, 110, 122, 134 and 146 h. The structure of the produced biogum was studied using TLC and FTIR spectroscopy. Results showed that biogum production in the fermentation medium containing date syrup was 3 to 5 times higher than the medium containing sucrose. The rheological behavior of the produced biogum was investigated at different concentrations (0.5, 1.0, 2.0 and 3.0% w/w), temperatures (5, 25 and 40 ˚C) and pH's (2.5, 4, 7 and 10) using a rotational viscometer with a cone and plate geometry. The samples were subjected to a programmed shear rate increasing linearly from 1.92 to 229.4 s-1 in 80 steps. The Power law model well described the rheological behavior of the solutions. The biopolymer exhibited non-Newtonian, shear thinning behavior at all conditions. Flow behaviour indices of the polymer solutions decreased with concentration and increased with temperature. The viscosity of succinoglycan produced in the fermentation medium containing date syrup was higher than in the fermentation medium containing sucrose at different concentrations of biopolymer. The highest viscosity was obtained at pH, 4 and 7. The results of TLC and FT-IR spectroscopy revealed that the biogum composed of glucose units carrying a carboxylic group indicating the presence of succinoglycan.
