Use of hydrocolloids as fat replacers in fat-free set yoghurt and their effects on structural and sensorial properties 
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Reduced-fat dairy products are attractive for the people who look for healthier products. Therefore, concerning the increasing consumers' trend towards low-calorie and low-cholesterol dairy products, we aimed to prepare non-fat set yoghurt using food hydrocolloids as fat replacers. Removing fat from plain set yogurt causes some structural and textural defects such as syneresis. However, use of hydrocolloids, because of their thickening and gelling effects, may improve physical and structural properties of reduced fat products. Thus, in this work we investigated effects of various food hydrocolloids including CMC, sodium alginate, pectin and xanthan at concentrations ranging from 0.01- 0.3%, on microstructural properties of the set yoghurt samples using epi-fluorescence microscope, as well as syneresis, water holding capacity and acidity of the samples during 28 days of storage at 4oC. We observed depletion flocculation in the samples containing xanthan gum whatever its concentration and at the concentrations higher than 0.08% in the formulations containing CMC. The same phenomenon was observed in the pectin and alginate containing samples at the concentrations higher than 0.1%. There were any differences in water holding capacity and syneresis of the sample. The microscopic observations showed that the presence of hydrocolloid in the samples decreases the size of water containing pores in the yoghurt gel network, by their interactions with milk proteins. Micrographs obtained from microscopic observations showed that the yoghurt samples including 0.05% pectin had the most compact gel structure. In the term of sensorial attributes, yoghurt samples containing 0.05 and 0.08 % of pectin were scored as the best ones.
References:

1) Badamchizadeh, S. and Bazmi, A. Functional properties of food hydrocolloids in the reduced fat set yoghurt. The First International Conference of Functional Food. 2-3 November 2008, Tehran, Iran.

2) Arltoft, D., Madsen, F., Ipsen, R. 2007. Screening of probes for specific localisation of polysaccharides. Food Hydrocolloids, 21: 1062–1071.
3) Everett, D.W., McLeod, R.E. 2005. Interactions of polysaccharide stabilizers with casein aggregates in stirred skim-milk yoghurt. International Dairy Journal, 15: 1175–1183.
4) van de Velde, F., Weinbreck, F., Edelman, M., van der Linden, E., Tromp, R.H. 2003. Visualisation of biopolymer mixtures using confocal scanning laser microscopy and covalent labeling techniques. Colloids and Surfaces B: Biointerfaces , 31: 159-168.
