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Extended Abstract

Folic acid (FA), a water-soluble B vitamin, is essential to numerous bodily functions, and
indispensable in cases of pregnancy (Lucock, 2000). FA is sensitive to physical factors such as low pH,
temperature, pressure, and light (Nguyen et al., 2003; Yakubu & Muazu, 2010). Thus, food naturally
occurring folates are affected during food processing or digestion provoking FA deficiencies. Moreover,
most of the FA supplements fail due to insufficient release of the vitamin (Giebe & Counts, 2000). As a
consequence, the encapsulation of FA to achieve both, prevention of environmental degradation and
controlled release along the digestive tract, is a promising strategy.

In recent years, mesoporous silica particles (MSPs) have been proposed as perfect candidates for
controlled release systems due to their high stability, large loading capacity, high surface and
biocompatibility (Slowing et al., 2008; Pérez-Esteve et al., 2015). Despite its extensive use, little works
studying the influence of MSPs to protect labile bioactive molecules from physical and chemical
degradation are available.

The objective of this work was to study the influence of FA encapsulation in MSPs on its stability
enhancement against pH, light and temperature exposure. To this, MCM-41 microparticles were loaded
with FA and functionalized with amines acting as pH-dependant molecular gates. Then the stability of
entrapped FA, in comparison with the free form, was studied.

Results showed total degradation of free FA by light exposure, whereas the MSPs stabilized
considerably the entrapped vitamin. The stability of free and entrapped FA was similar after temperature
treatment and no significant differences were detected. Moreover, FA release was triggered at pH 7.5
which simulated intestine conditions where absorption of the vitamin takes place. In contrast at acidic pH
2.0, the gates were closed and the vitamin was protected in acidic surrounding, mimicking the human
stomach. As a conclusion, the encapsulation of the vitamin in MSPs makes it a perfect candidate for an
alternative supplement which could be introduced into food systems to enhance its stability and
bioavailability.
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