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Abstract: The short-chain glucan obtained via enzymatic hydrolysis'of waxy corn starch with the pullulanase is used to encapsulate
curcumin to improve greatly water solubility of curcumin. This study uses a novel computer simulation method to analyze the inclusion of
curcumin into short-chain dextran, and simulate molecular inclusion behavior of short-chain dextran-curcumin inclusion complex within 600 ns.
By means of a self-assembly snapshot taken from the simulated trajectory, the inclusion complexation is achieved through simultaneous
dissociation and complexation until-a final stablestructure'is formed. The conformational change of short-chain glucan during its inclusion with
curcumin was reflected by the radius of gyration of the system, which was consistent with the snapshot. The solubility of the system is good, and
the results obtained by the simulation are basically consistent with the experimental results. The solubility of short-chain dextran-curcumin was
higher than‘that of curcumin alone, thus, inclusion complexation improved the bioavailability of curcumin. Inclusion complexation represents a
new approach for developing a suitable wall material for medicines.
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Table 1 encapsulation efficiency and loading content of

inclusion complex and inclusion complexes
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Fig.3 The number of hydrogen bonds and salt bridges of

curcumin aqueous solution
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Table 2 The hydrogen bonds formed in the short glucan chain molecules in the system without the addition.of curcumin'molecules

Donor Acceptor
Frames< (%) (>5)
Donor molecular Donor atom Donor molecular ~ Donor atom
SGC 4GA_12@H30 SGC 0GA_13@02 51780 8.63
SGC 4GA_10@H30 SGC 4GA 11@02 50870 8.48
SGC 4GA_2@H30 SGC 4GA_3@02 50622 8.44
SGC 4GA_11@H30 SGC 4GA_12@02. 49121 8.19
SGC 4GA_5@H30 SGC 4GA_6@02 43325 7.22
SGC 4GA_3@H30 SGC 4GA. 4@02 43093 7.18
SGC 4GA_9@H30 SGC 4GA_10@02 42947 7.16
SGC 4GA_4@H30 SGC 4GA 5@02 42577 7.10
SGC 4GA_6@H30 SGC AGA 7T@02 41750 6.96
SGC 4GA_T@H30 SGC 4GA_8@02 41313 6.89
SGC 4GA_8@H30 SGC 4GA 9@02 39731 6.62
SGC 0GA_13@H60 SGC 4GA_12@06 31033 517
SGC AGA_12@H60 SGC 0GA_13@06 30345 5.06

3 AMEARDTHRRPIERERES TARRNER

Table 3 The hydrogen bonds formed in the short glucan chain molecule in the system of adding curcumin molecules

Donor Acceptor
Frames (%) (>10)
Donor molecular Donoratom Donor molecular  Donor atom
SGC 4GA_9@H30 SGC 4GA_10@02 191399 31.90
SGC 4GA_8@H30 SGC 4GA 9@02 178242 29.71
SGC 4GA_10@H30 SGC 4GA_11@02 168994 28.17
SGC 4GA_T@H30 SGC 4GA_8@02 128963 21.49
SGC 4GA_11@H30 SGC 4GA_12@02 115190 19.2
SGC 4GA_5@H30 SGC 4GA_6@02 114419 19.07
SGC 4GA_4@H30 SGC 4GA 5@02 92924 15.49
SGC 4GA_12@H30 SGC 0GA_13@02 88337 14.72
SGC 4GA_2@H30 SGC 4GA_3@02 80726 13.45
SGC 4GA_6@H30 SGC 4GA_7T@02 78149 13.02
SGC 4GA_3@H30 SGC 4GA 4@02 72671 12.11
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Table 4 The hydrogen bonds formed between the short glucan chain and the curcumin molecule in the system of adding curcumin

molecules
Donor Acceptor
Frames (%) (>2)
Donor molecular Donor atom Acceptor molecular Acceptor atom
SGC 4GA _6@H30 S %3 033 38540 6.42
SGC 4GA 9@H20 E S %3 034 23509 3.92
SGC 4GA 5@H60 £5F 033 22295 3.72
E3 ¥ H41 SGC 0GA_13@02 19728 3.29
SGC 4GA_2@H60 %% 034 19154 3.19
ES ¥ H41 SGC 4GA_12@02 16011 2567
SGC 4GA_5@H60 %% 034 15706 2.62
SGC 4GA 10@H20 eSS 034 15121 2.52
SGC 4GA_3@H60 eSS ¥ 034 14922 2.49
SGC 4GA_9@H20 eSS ¥ 033 14572 243
SGC 4GA_T@H60 %% 033 14106 2.35
SGC 4GA _11@H20 ESw3 034 12327 2.05
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