ABSTRACT

Oil-in-water Pickering emulsions stabilized by nanofibrillated cellulose (NFC) were used
to encapsulate and deliver vitamin D3. NFC was extracted from a waste product of the food
industry, mangosteen (Garcinia mangostana L.) rind, using dissolution in a hot sodium
hydroxide solution, bleaching using hydrogen peroxide, and shearing using a high-pressure
homogenizer. This yielded cellulose fibers with a diameter of around 60 nm and a length of
several micrometers. Emulsions containing 10% w/w oil (0.01% w/w vitamin D3 and 9.99%
w/w soybean oil), 0.10 - 0.70 % w/w NFC as emulsifier, and phosphate buffer (pH 7) were
prepared. For initial emulsions, oil droplet diameter (d32) of the emulsions stabilized by
NFC and encapsulation efficiency of vitamin Dj increased with increasing NFC
concentration. NFC provided long-term storage stability against coalescence by stabilizing
the oil droplets through steric barrier and electrostatic repulsions. The effect of NFC on lipid
digestion and vitamin bioaccessibility was investigated using a simulated gastrointestinal
tract (GIT) model, which included mouth, stomach and small intestine phases. The rate and
extent of lipid digestion, as well as the vitamin bioaccessibility, decreased with increasing
NFC concentration. Numerous physicochemical phenomena may account for this effect,
including the ability of NFC: to act as a physical barrier at the lipid droplet surfaces; to
promote droplet flocculation in the gastric phase; and, to increase the viscosity of the aqueous
phase. The slight decrease in vitamin D3 bioaccessibility at higher NFC levels was probably
due to the lower level of lipid digestion. Our results indicate that mangosteen fiber can be
used to stabilize oil-in-water emulsions, and only has a minor effect on lipid digestion and
vitamin bioaccessibility when used at relatively low levels. This information may be useful
for the rational design of functional foods from natural waste-products, such as mangosteen

rind.
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