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Abstract: Linear dextrin aggregates comprising different chain length distributions were prepared from high-amylose corn starch modified
using hydrochloric acid and pullulanase. Docosahexaenoic acid (DHA) microcapsules were prepared, and the effects of chain length distribution
on the ordered structure, encapsulation efficiency, oxidation stability and digestion resistance of the microcapsules were systematically studied.
The results showed that the proportion of long-chain linear dextrin (degree of polymerization > 100) in the linear dextrin aggregates decreased
from 95.22% to 65.76%, whereas the proportion of short-chain linear dextrin (degree of polymerization: 10~100) increased from 4.62% to
33.73% after 0~96 h of acid hydrolysis. The content of short-range ordered structures in the microcapsules increased with the proportion of
short-chain linear dextrin, indicating that reducing the chain length is beneficial to the formation of the linear dextrin-DHA complex and double
helix structures. The content of V-type crystal structure in microcapsules gradually increased from 1.18% to 8.44% with the increase in
short-chain linear dextrin content, whereas the content of B-type crystal structure decreased from 7.84% to 2.57%. Linear dextrin aggregates that
contained 22.17% short-chain linear dextrin and 77.46% long-chain linear dextrin produced microcapsules with the best encapsulation efficiency,
oxidation stability, and digestion resistance. The results showed that the formation of the double helix structure and the linear dextrin-DHA
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complex can be promoted by shortening the molecular chain length of linear dextrin, thereby improving the performance of DHA microcapsules.

Key words: chain length distribution; linear dextrin aggregate; DHA; microcapsule
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DHA/LDAO  57.3740.51* 19.3740.23' 23.2640.47°
DHA/LDA24  49.3440.33° 259740.75" 24.690.62°
DHA/LDA48  47.8740.42° 26.0640.48" 26.0740.94°
DHA/LDA72 37.484059° 28.214054° 34.3140.69°
DHA/LDA96  46.1240.24° 21.8440.46° 32.04340.72°

3 g

WFFLEE SRR, HINZRIERIRE REMH R EE N
10~100 LB RIS o Tt & i, A3 R SURBES A4 Fk
PERIRS-DHA AN AEMEMSREN SE
22.17% 150 FE LR PERTRE RN 77.46% [HIK-SE LR RIS, Tk
R HE A R (84.95% ) , it AA Ak M B A%

(10.38 mEg/kg) , HiBHILIER (28.21%) Fiffd
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