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Study on Thermal Denaturation of Lysozyme by DSC

FANG Ying-Ying' HU Xin-Gen"” YU Li? LI Wen-Bing' LIN Rui-Sen®
(*!School of Chemistry and Materials Science, Wenzhou University, Wenzhou 325027, Zhejiang Province, P. R. China;
*Key Laboratory for Colloid and Interface Chemistry of the Ministry of Education, Shandong University, Jinan 250100, P. R. China;
*Department of Chemistry, Zhejiang University, Hangzhou 310027, P. R. China)

Abstract:  The thermal denaturation of solid lysozyme and the effects of denaturants and their concentrations on
denaturation of lysozyme in aqueous solutions were studied by differential scanning calorimetry (DSC). The results
showed that both denaturation temperature and denaturation enthalpy of lysozyme decreased as the existence of water
and the addition of urea and guanidine hydrochloride (GuHC]). In addition, denaturation temperature and denaturation
enthalpy decreased as the concentrations of urea and GuHCI increased. As a denaturant, GuHCI is more effective than
urea due to its added ability of electrostatic interaction.
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Fig.2 Typic DSC curves of lysozyme in water,

aqueous urea soultion and GuHCl solution
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Table 1 The thermodynamic parameters of thermal
denaturation of lysozyme in water, aqueous urea

solution and GuHCI solution
c/(mol-L™) TJC T./C AH/QJ: ') FWHM(TC) As

0 65.97 72.83 1.4137 7.65 1.61
2.0(urea) 59.85 67.35 1.1060 8.05 1.41
2.0(GuHCl) 47.61 56.37 0.8247 9.36 1.55
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Fig.3 Typic DSC curves of lysozyme in various

PI(W-gh

aqueous urea solutions
The concentrations of urea are (a) 0; (b) 0.00592; (¢) 0.00119; (d) 2.0;
(e) 4.0; () 6.0; (g) 8.0 mol-L™, respectively.
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Table 2 The thermodynamic parameters of thermal
denaturation of lysozyme in various aqueous urea

soultions

c/(mol-L™) T./C T./C AH,/J-g™) FWHM(C) As

0 6597 7283 1.437 7.65 1.61
0.00952 65.41 72.76 1.313 8.67 1.50
0.0119 6522 7241 1.363 7.93 1.54

2.0 59.85 67.35 1.106 8.05 1.41

4.0 53.07 61.32 1.023 8.36 1.62

6.0 46.77  55.62 0.7791 8.74 1.67

8.0 37.85 48.11 0.5737 10.55 1.64
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Fig.4 Denaturation temperatures (T,) and dena-
turation enthalpies (AH,,) of lysozyme as functions of
concentrations of denaturants (urea and GuHCl)
(1) Ty—c: urea; (2) T,—c: GuHCI; (3) AH,—c: urea; (4) AH,—c: GuHCl
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Fig.5 Typic DSC curves of lysozyme in various

aqueous GuHCl solutions
The concentrations of GuHCl are (a) 0; (b) 0.3; (c) 0.5; (d) 1.0; (e) 2.0;
(f) 3.0 mol-L™, respectively.
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