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Abstract: Using octenyl succinic acid-modified starch and soybean protein isolate as composite wall materials, microencapsulated
persimmon tannin was prepared by spray drying. In terms of the embedding rate and cost, the optimum proportion of wall material and core
material was 20:1 (m/m). The embedding rate of microcapsules was 94.3%, and the embedding yield was 92.4%. By orthogonal experiment, the
optimum conditions for the preparation of microcapsules were as follows: inlet air temperature 388 k, feeding rate 3.0x10~ L/s, and blower flow
rate 0.050 m*/s. Under these conditions, the powder collection rate was 92.03%. Microcapsule particle size analysis, scanning electron
microscopy, and infrared spectrum analysis revealed that an embedding effect existed in the composite wall materials and persimmon tannins,
and the microcapsules exhibited the characteristics of the wall material. Physiochemical property analysis demonstrated that the water solubility
of tannin was increased by 10 times after microencapsulation; with the protection from the wall material, the microencapsulated persimmon
tannin retained a strong antioxidant activity and 2,2-diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging ability, and its stability in
aqueous solution was improved significantly. The microencapsulated persimmon tannin could be released in gastric juice and the intestinal tract,
and the intestinal release effect was better than that in gastric juice, with a release rate of 80% within 40 min.
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Table 1 Powder collection rate of the orthogonal test

A SRR B i#t A& C dtAtie % BB E/%
1 388K 0.033 m’/s 3.0x10° L/s 87.67+1.18™
2 403K 0.033 m%s 4.5x10° L/s 82.07+4.21%4
3 373K 0.066 m*/s 3.0x10° L/s 77.1240.82¢
4 388K 0.066 m’/s 4.5x10° L/s 80.44+4.70°
5 373K 0.033 m%/s 1.5x10° L/s 90.53+1.21°
6 388K 0.050 m*/s 1.5x10° L/s 75.87+1.524
7 373K 0.050 m*/s 4.5x10° L/s 74.02+0.42¢
8 403K 0.066 m’/s 1.5x10° L/s 85.45+1.20°
9 403K 0.050 m*/s 3.0x10° L/s 88.98+0.59°
K1 82.28 80.71 82.99
K2 82.28 86.01 83.83
K3 82.81 80.65 80.55
ME 0.537 5.360 3.273
A& Ik B #t M #>C #hfhig £>A #HR 2R E

E: ARFEHEATEFRE (p<0.05).
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Table 2 Particle size distribution of the tannin, wall material, and microcapsules

H5e 4 AR D[4,3] D[3,2] d(.1) d(0.5) d(0.9) HKE
Tannin 60.30 8.64 2.02 3.95 14.69 0.75
Wall material 119.51 45.50 3.66 26.67 111.25 0.49
Microcapsule 163.66 56.77 5.56 34.76 118.93 0.46

IS TR 2 A T R B R 2R,
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Fig.5 Antioxidant ability of microcapsules and tannin
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tannins in an aqueous solution system during storage
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