Studies on gelation mechanism and network structure in mixture solutions of kappa and iota carrageenans by NMR
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Iota carrageenan (IC) has more sulfate group and forms softer gel than kappa carrageenan (KC). The mixture solution of KC and IC shows a typical two step increase of modulus on cooling in rheological measurements. This behavior is frequently assigned to micro phase separation1,2 but the mechanism of the phase separation and gelation it is not fully clarified from a viewpoint of molecular level. NMR measurements gives useful information for investigating the mobility of molecules in gels and used for analyzing the structural changes during gelation3-6, where T1 and T2 relaxations are related to the flexibility of polysaccharide chain and diffusion coefficients are related with the size of duffusant and microscopic environment. In this study, we have carried out NMR measurements for mixture solutions in order to clarify the gelation mechanism and network structure in the mixture.
1H T2 for polysaccharide chains in a mixture solution of KC and IC were measured. On cooling, the signal intensity for KC and IC deceased steeply at temperatures corresponding each gelling temperature (Tg) determined by rheology measurements indicating the decrease of solute carrageenan chains accompanied with the formation of high order structures which have low flexibility and extremely short T2 to decay before reading the signal. Simultaneously, 1H T2 and diffusion coefficient of kappa and iota chains increased at each Tg, suggesting that larger carrageenan chains was preferentially involved into the high order structure at the gelation as compared with smaller chains as shown in the gelation of agar3, agarose4 , gellan5 and kappa carrageenan6. Diffusion coefficients of a probe polymer were measured for an investigation of the microscopic structural change during the gelation4-6 to be discussed. 
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