Effect of gum arabic contents on the amount of non-equilibrium excess free volume and molecular mobility of spray dried maltodextrin and gum arabic mixtures
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Sorption of water vapour and molecular mobility by 1NMR of wall material containing mixture of maltodextrin DE 5 and gum arabic were studied.  The solution consisted of maltodextrin and gum Arabic (MD:GA) at ratio 100:0, 80:20, 60:40, 50:50, 40:60, 20:80 and 0:100 were spray dried.  The inlet and outlet temperatures were 190 and 85OC, respectively.  Sorption of water vapour was done by equilibrating the dry samples with saturated salt solutions for 9 Equilibrium Relative Humidity (ERH), for 3 weeks. Dual Sorption model was applied for sorption data analysis and C’H (the amount of non-equilibrium excess free volume as so call microvoids) was obtained. Spin-Spin Relaxation Time (T2m) and second moment (M2) of the equilibrated mixture of MD:GA at various proportion were determined. The result showed that % gum arabic significantly effected the C’H (p<0.01).  The C’H increased with gum arabic contents in MD:GA matrices. The T2m and the M2of MD:GA was significantly effected by gum arabic content (p<0.01). The T2m decreased when gum arabic contents was increased. The M2 curves showed two breaks for each curve. First was around Tg and the other considered as Tc (critical temperature).  The MD:GA matrixes at ratio 60:40, 50:50 and 40:60 had higher M2 than maltodextrin DE 5 and gum arabic alone.  In conclusion, when gum arabic content increased, the molecular mobility of matrices decreased. This effects the relaxation of matrix molecules, causing higher amount of remaining C’H, which in turn results in decrease of flavour compound retention after spray drying.
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