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Abstract: The approaches of microcalorimetry and molecular dynamic simulation were adopted to
investigate the protective effect caused by adding protectants. The results indicate that disaccharide
protectants are able to maintain the molecular structure of insulin and contribute to the thermal
stability of insulin due to the regional selective adsorption of protectants on the surface of insulin.
Among four disaccharide protectants, the protectant with stronger adsorption ability conducts better
performance in stabilizing the molecular structure of protein. With increasing the concentration of
protectants, the thermal stability of insulin changes from increasing to gradually stable state. A further
analysis upon the interaction between protectants and water reflects that increasing the thermal

stability of insulin is attributed mainly to the interaction between insulin and disaccharides.
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Fig.1 Three-dimensional structure of the insulin
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Tab.1 Compositions of simulation systems

D/ % Np/Ns/Nw (P:/Eq)/ns
0.625 1/13/35 000 10/40
1.250 1/25/35 000 10/40
2.500 1/50/35 000 10/40
5.000 1/100/35 000 10/40
10. 000 1/200/35 000 10/40

2 HR5iTiE

2.1 BRRZREAEGRPHIEZEE

Nano DSC w] LI & & I 2591 T {6 2387
HAERF R R g e . T, m, R EA
FTi AR E YT B 3 HifiidR T ARRA R MRS R
1) T s WEIH AT LUE 5 ARG OR300 9 1R R A

FU IR I A SO £ 37 55 1 S RE S 48 THIBR B R 1Y
T LA XU ORI R BEAE— RS b 3 e 2 11 I
A AERE . XL 4 ol SORE OR AP0 75 98 19 5 31 1
T JBL X5 1 15 3R 10 PR 47 3820 DA i 3] 55 4K UK 2 Vg
BEHE LR 2 2 R AL 3 AR T DU L B
ORISR 2 B AN R R T B
SETH iR JE BT T AR E B UL XU R 3775 1%
B JFi o0 B ROV S5 oo 23 0 B3 ok 2 1
2P PFEENE BB THE A .

0 0625 125 25 5.0 100
BOBEORAP B R> 4/ %

B3 ARNERPFAPRESENEERER

Fig.3 T, values of insulin in different disaccharide

solutions
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Fig.4 Number of protectants adsorbed within the

range of 1.0 nm on the surface of insulin
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Fig.5 Regional selective adsorption of trehalose onto the surface of insulin
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Fig.6 Non-bond interaction between insulin and disaccharides in different systems
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Fig.8 Non-bond interaction between protectants and water in different systems
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