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Structural characterization and molecular dynamics simulation of
inclusion complex of large ring cyclodextrin and « — tocopherol

CAO Chuan'?, DENG Changyue®, XUAN Fengqin', ZHOU Yibin®
(1. Anhui Vocational and Technical College, Hefei 230011, China; 2. School of Tea and
Food Science & Technology, Anhui Agricultural University, Hefei 230036, China)

Abstract: To investigate the encapsulation effect of large ring cyclodextrin ( LRCD) on the target
compounds, LRCD was used to encapsulate « — tocopherol, and the inclusion complex was characterized
by Fourier infrared (FTIR) and nuclear magnetic resonance hydrogen spectroscopy ('H NMR) , and the
formation of inclusion complexes between LRCD and a — tocopherol with polymerization degrees of 9, 10,
14 and 26 was simulated by molecular dynamics ( MD) simulation technique. The stability of the
inclusion complexes was investigated by analyzing the conformation, root mean square deviation (RMSD)
and radius of gyration (Rg) changes during the inclusion process, and the interaction energy between
LRCD and a - tocopherol during the inclusion process was also analyzed. The results showed that FTIR

and '"H NMR confirmed the formation of inclusion complexes. The spatial conformation of LRCD with

different degrees of polymerization showed

S 882002 — 02 — 17 445 ] F #7:2023 — 01 - 25 different ring structures, and the ring structure of

HESTE 2021 4E[E5 B ARIE 4 1 L5 H (32172162) 5 LRCD changed continuously with changes of a —
2000 4F T BB B A2 e B2 WA E ([ SR B2 ) tocopherol molecules during the encapsulation of
(2022 AHO40276 ) s B2 UG 2002 4F 25 4525 s 4 2 Jic it T 30 a — tocopherol with the extension of simulation
o i A 0 T AR 0 202 B0 355 A A (20220xtd076) time, and finally encapsulated a — tocopherol into
VEZEA - 11 (1988), 4, B 28, 1+, 12 3R the ring structure of LRCD, during which the
%5 5 HMAFSE ( E-mail ) caochuansadie@ 126. com, RMSD and Rg of the inclusion complex tended to
BIS1EE  JAFW , 282 (E-mail) zhouyibin@ ahau. edu. cn., stabilize and the final inclusion complex was
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stabe. LRCD and « - tocopherol could form stable inclusion complexes mainly by the electrostatic

interaction between them. The study may provide a reference for using LRCD as a potential solid matrix

carrier for encapsulation of aroma/flavor compounds in food and industry.

Key words:large ring cyclodextrin; a — tocopherol; inclusion complex; molecular dynamics
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