Rheological behaviour of maize β-glucan and its application as a fat replacer.
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Abstract

Beta-glucan is a complex soluble dietary fiber with (1→3),(1→ 4)-β-D linkages in a repeating unit of  cellotriosyl, cellotetraosyl glucose chains interspersed with β-(1→3) linkages, found mainly in the cell walls of cereal endosperm and specifically in oat and barley. Literature is replete on the rheology and function of β-glucan from oat and barley; however the absence of these cereals in Africa necessitates an exploration into the use of tropical cereals such as maize to study rheological properties of maize β-glucan and its utilizability as a fat replacer. To describe rheological properties of β-glucan, two graphs were generated, viz., a graph of shear stress against shear rate, and a graph of apparent viscosity against shear rate using a Brookfield digital viscometer (DV-I+, U.S.A). The rheological model used to describe the consistency coefficient and flow behaviour of the gums was the power law model. The flow behaviour indices for the maize gums ranged between 0.48 to 0.52 depicting a shear thinning behaviour. Three selected carbohydrate-based fat replacers which were derived from Obatanpa GH, Abeleehi and GH9 (MaiLean OB, MaiLean AB and MaiLean GH respectively) were used to replace shortening in pie crust at 15 and 20%. Generally, fat substitute usage produced a significant (P<0.05) decrease in moisture and crude fat content. A seven-point hedonic scale was used to assess consumer preference for β-glucan pie crust. There was no significant difference between the full fat and 15 % fat replaced pie crust developed from MaiLean OB and MaiLean GH for all sensory parameters evaluated, however the 20 % fat replaced pie crust was rated as having  compromised sensory attribute due to the fat replacement.
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