Reducing fat digestion through cellulose ether emulsions.
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The functionality of cellulose ethers to decrease fat digestion in oil/water emulsions was investigated. 
Four different cellulose ethers were studied: two types of Hydroxypropyl methylcellulose (HPMC) and two types of Methylcellulose (MC), with different hydroxypropyl and methoxyl content. The emulsion composition was 47% sunflower oil, water and 2% cellulose ether.
The emulsions were digested in an in vitro mouth, stomach and small intestine in vitro model and the changes in structure were evaluated by confocal laser microsocopy and linear viscoelastic rheological measurements, after each digestion step. Fat bioaccessibility, and free fatty acids were determined after intestine incubation. 

A relationship was found between cellulose ether chemical substitution, initial structure, structural changes during digestion, fat bioaccesibility and fat digestion. All the cellulose ether emulsions showed a lower level of fat digestion in comparison with a whey protein emulsion, the cellulose ether containing the highest amount of methoxyl being the most effective. The rise in the methoxyl content increases the emulsion viscoelastic properties before and after digestion and reduces fat bioaccessibility and the generation of free fatty acids. 
It is speculated that the more resistant the structure is after digestion, the higher the barrier that will be exerted against an appropriate physical contact between the emulsified lipid and the digestive enzymes, with a subsequent decrease in fatty acid generation. 

A physical barrier is recognized as being the main reason for the fact that the lowest fat digestion is to be found in the cellulose ethers, the effectivity of the barrier being dependent on the cellulose ether substitution type: the physical effect was more marked for type MX (a higher methoxyl content) and lower for type K4M  (a lower methoxyl content).
This work is a contribution in the topic of non-digestible emulsions as a way to control excessive fat intake.
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