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Preparation and Controlled Release of Riboflavin in Sanxan
Microcapsules by Calcium Chloride Added

LU He-gang', LI Xiao-yan®, TIAN Tian', YANG Hong-peng', WU Jiang' , HUANG Hai-dong""
(1. College of Agronomy & Resource and Environment, Tianjin 300392, China; 2. College of Food Science and
Bioengineering s Tianjin Agricultural University s Tianjin 300392, China)

Abstract: Controlled release hydrogel was an ideal delivery carrier. In order to achieve controlled release of ribo-
flavin in intestinal tract, in this work, sanxan microcapsules was prepared using an extrusion dripping method
based on the pH-responsiveness of sanxan. Physical and in vitro release properties of sanxan microcapsules was
measured, where riboflavin was used as loading drug and calcium chloride as regulatory factor. The results
showed that stable sanxan hydrogel was prepared by 0. 06 mol/L HCI fixed solution and 0. 3% sanxan solution,
and the toughness of microcapsules increased but the elasticity decreased after calcium chloride was added.
There was no significant change in the release rate of sanxan microcapsules in duodenum, and the release rate of
jejunum decreased from 42. 5% to 24.1% ., when the addition of calcium chloride increased from 0% to 10%.
Ileum release occurred when calcium chloride supplemental level was 2% or above, and the release rate gradually
decreased from 21. 6% to 14. 9%. The viscosity characteristics and SEM image analysis showed that the viscosi-
ty of sanxan solution increased and the porosity of microcapsules was reduced with calcium chloride added,
which was the main reason to control the release of riboflavin. Controlled release of riboflavin in intestinal tract
was achieved by adjusting the addition amount of calcium chloride in sanxan microcapsules, indicating that con-
trolled release of sanxan microcapsules has broad application prospects for oral delivery.
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Figure 1 Molecular structure of sanxan polysaccharide
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Table 1 In vitro simulate medium composition and simulated time and interval
B % pH R ]/ h WU 18] B / min

HEAM 3.2 g/L

H #h 2 (12 mol/L) 7 mL/L 1.2 2 30
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Rt BN (V) MR (V) =3+ 7 6.0 1 15
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Figure 2 The gelation behavior (A) and toughness and elasticity (B) of sanxan hydrogels with

different sanxan concentrations
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Figure 3 Preparation and properties of sanxan microcapsules with different CaCl, added. (a) Preparation of
microcapsules by extrusion dripping method; (b) Toughness and elasticity of microcapsules;

(¢) Morphology of microcapsules.
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Figure 5 In vitro digestion profiles of microcapsules with different CaCl, added: (A) dynamic profiles;

(B) release in different intestinal phases
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Figure 6 Viscosity of sanxan solution with different CaCl, added
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