Effect of fat concentration on structure and digestibility of o/w cellulose ether emulsions.
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The design of emulsions to control lipid digestibility within the gastro-intestinal tract has received high interest lately. Understanding of the impact of several factors on lipid digestion could prove useful information for the design of low digestibility systems. This work focuses on the influence of fat concentration and type of cellulose ether on fat digestibility of o/w emulsions. The cellulose emulsions were composed of water, sunflower oil and cellulose ether at 2%. Three types of cellulose ether were used: two methylcellulose (MX and A4M) and one hydroxypropyl methylcelullose (F4M). Fat concentrations studied were: 5%, 10%, 15%, 20%, 30%, 40% and 47%. Whey protein, soy lecithin and Tween 80® o/w emulsions were employed as controls.
The rheological properties of the emulsions were studied by flow and viscoelastic tests in a control stress rheometer. The emulsion microstructure was studied before and after in vitro digestion by optical microscopy. Fat digestibility was determined by measuring free fatty acids release using a pH-Stat titration method. 
The cellulose emulsions showed higher values of viscosity and the viscoelastic functions compared to all the control emulsions. Methylcellulose type MX provided the highest degree of emulsion structuration, showing the highest values of G’ and G”. The increase in oil concentration increased G’ and G’’ in all the emulsions. The cellulose emulsions showed significantly lower fat digestibility than the whey protein, soy lecithin and Tween 80®. The chemical composition of the different ethers also influenced lipid digestion, being methylcellulose type MX the most effective. The lower fat digestion in the cellulose ethers emulsions was observed at all the fat levels studied, however, the differences with the controls became lower at the higher fat concentrations studied. The observed decrease   in the effectivity of cellulose ethers as barriers at higher fat levels is expected to be associated to a limitation of the in vitro digestion system. In the emulsions without cellulose, at fat levels higher than 20%, a saturation of the system probably occurred. The study reveals that in systems with high fat levels a correct interpretation of the relationship among free fatty acids and fat digestion should considered possible system saturation.
