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as core material and are enriched with docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA). Methods
The effects of MGSI mass fraction, MgCl, concentration, pH and gel cross-linking temperature on the hardness of the
composite gel were investigated by single factor test and the preparation conditions of the gel were optimized by
orthogonal test, the alginate microcapsules were prepared using the optimized gel particles as the wall material, the
performances of the microcapsules, such as heat resistance, swelling property, storage retention rate and in vitro slow
release property, were evaluated. Results The process parameters for the MgCl,-TG induced gel preparation were
MgCl, concentration 0.10 mol/L, pH 7.5, MGSI mass fraction 10% and gel crosslinking temperature 40°C. The
MgCl,-TG induced MGSI (MTG) microencapsulation had a compact wall structure, good swelling and low erosion rate,
good heat resistance, and the retention rates of DHA and EPA after storage reached after storage, the retention rate of
DHA and EPA reached 72% and 69%, respectively, providing good protection and enabling better targeted release from
the intestinal tract. Conclusion This study combines glycosylation and gelation to provide theoretical basis and data
support for the preparation of algal oil microencapsulations with good heat resistance and swelling properties.
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50°C., 1000 r/min #EFE, FIA 1% (m:V)PKBSER, V8755 pH £
3, JZJ¥ 30 min, VK/KIBZE 10°C, LA 1% (m:V) NaOH,
I pH & 8. VKK HAL 4 h, 49°CH4F 24 h, g, Ve,
30°CHET, 4°CH-TE -
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Table 1 Levels of orthogonal test factors affecting gel hardness

ES
AFTIMGST MgCl, ¥ & LIS EN
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1 10 0.01 7.0 40
2 15 0.10 7.5 45
3 20 0.50 8.0 50
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MGSI it MgCl, i fir BERE BER

R

5HU% /(mol/L) EXHRBE/°C RRE/N
1 1 1 1 1 0.93
2 1 2 2 2 1.42
3 1 3 3 3 0.87
4 2 1 2 3 1.05
5 2 2 3 1 1.22
6 2 3 1 2 0.62
7 3 1 3 2 0.89
8 3 2 1 3 0.95
9 3 3 2 1 0.79
ki 1.073 0.957 0.833 0.980
k> 0.963 1.197 1.087 0.977
ks 0.877 0.760 0.993 0.957
R 0.196 0.437 0.254 0.023
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Fig.l Erosion rates and swelling rates of different microcapsules (n=3)
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Fig.2 Differential scanning calorimetry analysis of different
microcapsules
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M 31%, EPA fR-E N 29%, Ui IR S i A fbl
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Fig.3 Storage retention of algal oil and different microencapsulations
(n=3)
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Fig.4 Comparison of in vitro sustained release rates of different
microencapsulations (n=3)
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