29 1 Vol.29 No.1

2010 2 Journal of Huazhong Agricultural University Feb. 2010,63 66
1 2 2 2 1 3
1. , 410004 ; 2. , 430072;
3. , 410014
(DSC) ( )
DM SO
O 643 A 1000-2421(2010) 01-0063-04
2 : ,
( ) , (DSC)
L ( ) L
[12] ,
[3-4]
DSC 822° , Mettler To-
' ' ledo :Lysozyme ,
’ 20 % : 0. 020
R " mol/L Na HPO.,0.020 mol/L KH: PO.,0. 150
mol/L NaCl ,20 % 0.020 mol/L Na HPO, ,
" ' 0.020 mol/L KH2 PO4, 0. 150 mol/L NaCl ,20 %
' DM SO
) DM SO
[6]
, 60 mg/ mL
60 mg/ mL 30uL,
:2009-08-28; :2009-11-12
* (20373050 , 30600116)
,1980 : . Emall : tianyunchemistry @163. com



64 29
40p L , DSC 23 60 mg/ mL
, DMSO 0.020 mol/L ,
DSC In DSC ,
N2 ( 99 %) , 50 DMSO tm
mL/ min 2.5 , ,
K/ min, ,
[7] 3
DSC Mettler Star822°
0.15
(8],
& SN 0040 50 60 70 _ _ 80 90
£ X\ '
é \\ I,
= -0.15} =
<
jani \\ i
= W R AL 20% 2. 15 N L 41T
DM SO # -030F Dash line group: Solid line group:
containing 20% ethanol No ethanol
! 1 ! -0.45*%
35 , TR Temperature/C
2 , .
1.0,1.5,2.0,2.5 K/ min
1 2 From the top to bottom ,the heating rate is 1.0,1.5,2.0,2.5
1 , DM- K/ min respectively.
SO .2 , 2 60 mg/mL
DSC
Fg.2 DSC curvesfor 60 mg/ mL lysozyme in the present
1
1 and the absence of ethanol at different heating rates
, , 0.15
_ 0.005p -55=40-65 70 75__80 _85 90 095
DM% , , ?\f T T \\:\\\ T ,':’ll’f’_l__ [ p— 1
Zooisf
= I\ Ly
g [ A
0.30 = -0.30 | X
ey AN
0.15F g ‘
T -0.45 .
_ 0.00f % 045 T 5200 — W IETER
2 Containing 20% DMSO
3 -0.15F -0.60 -
:O TR Temperature/C
‘é -0.30
= s o
S —0.45F MEZAL: SR 1.0.1.5.2.0.2.5 K/ mi
z 520921 F 14 5200 LA, e T mn
w0 _0.60F % 1.5 K/min FIfid %, 2.0 K/min From the top to bottom,the heating rateis 1.0,1.5,2.0,2.5
Dash line group: Solid line group: . .
-0.75F containing 20% ethanol,  containing 20% DMSO, K/ min,respectively.
000l scan rate 1.5 K/min scan rate 2.0 K/min 3 60 mg/ mL
5 BE Temperature/C DSC
Fg.3 DSC curvesfor 60 mg/ mL lysozyme in the present
a 1 Thefirst heating scan; b. 2 ) .
9 and the absence of DM SO at different heating rates
The second heating scans ,respectively.
1 60 mg/ mL 1 !
DSC !
Fg.1 DSC repetitively scan curvesfor 60 mg/ nL 2 )

lysozyme in phosphate bufer containing different denaturants

DSC



1 65
1 60 mg/m varit Hoff ,
,DSC ,  Im
Tablel tmof 60 mg/ mL lysozyme in the present and the absence [12]
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Abstract

The denaturation of lysozyme was analyzed under two different denaturants (ethanol ,

dimethyl sulphoxide (DMSO)) using differential scanning calorimetry (DSC) and the isoconversional
method. The lysozyme denaturation temperature tn increased sowly with the increase of the scan ratein
the presence/ absence of denaturants. The denaturants accelerated the denaturation of lysozyme and re-
duced the thermal stability of lysozyme. Ethanol has much more influence on the thermal stability of ly-
sozyme than DM SO has. With the isoconversonal method ,the apparent activation energy of denaturation
process did not keep constant at different conversion ratios @) in the presence/ absence of the two dena
turants,but decreased with the increase of 0 ,indicating that a ssmple reaction mechanism could not be

used for explaining the denaturation process of lysozyme. The denaturation process was not standard re-
versble two states but multi-step process. The isoconversonal method provides new opportunitiesin ex-
ploring the multi-step or one-step kinetics of protein denaturation.

Key words DSC; lysozyme; denaturants; iso-conversona method



