80 2011, Vol. 32, No. 21 Bail= XIERRFSE

(DHPM)

SUZES-, ) fi*, ARSram, XEME, JrunvE, gkJkEE
(FERYE BB A SEAREFE SN E, 7T/4 S 330047)

DA T o (1 Bl 4 SRk, B S AN RE SR S OGRS AT B 4 1A TR 2R R AR R AR B AN £ 3 2
15 A I (DHPM) 5 3 2 3 & AR BRI B8 . S5 R R RARIRAR I BEA S AE JR %95 4.0~6.0mol/L 2 8]
i B, KAMBOGRE 0.2746 [ 0.1824, W IE K 279nm 2085 3 283nm, AT 963 AE A 105.9 Ff 3
98.27, KHTUEMIEEK 352nm 2L 42 355nm, - TS S i 46.9% [F A2 30.6%; 1T LT B AR A B AR R IR AL
2.0~4.0mol/L 2 [r) b B B3, RAMEGEE M 0.3121 B3 0.2159, Wi At & 281nm £1 85 55 283nm,  AHXT 5851
5 108.24 [%25 99.07, Jx Hié K 353nm 2185 % 360nm,  S- 37 B M 40.6% &5 38.9%. KWK 254 DHPM
ARHR 5 AL T80 AT B AR IR R R R TN B . ANRIVR B IR 3 S BB A AR A B R () 44, I
CIRIRA T BERVRRAE .

REs R AN; AR WR

Effect of Urea on Conformation Changes of Dynamic High-pressure Microfluidization (DHPM)-induced
Unfolded Trypsin

LIU Jun-ping, LIU Wei*, ZOU Li-giang, LIU Cheng-mei, FANG Li-chun, ZHANG Zhao-qin
(State Key Laboratory of Food Science and Technology, Nanchang University, Nanchang 330047, China)

Abstract: The conformational changes of native trypsin and DHPM-induced unfolded trypsin during the denaturation by urea
have been investigated using the methods of ultraviolet (UV) spectroscopy, fluorescence spectroscopy and circular dichroism
spectroscopy. Results indicated that native trypsin showed the most significant changes when the concentration of urea was
from 4.0 to 6.0 mol/L. The absorbance at 280 nm decreased from 0.2746 to 0.1824, and the absorption peak showed red shift
from 279 to 283 nm; the relative fluorescence intensity decreased from 105.9 to 98.27, and the emission peak showed red shift
from 352 to 355 nm. The percentage of A-sheet content decreased from 46.9% to 30.6%. In contrast, the most significant changes
were observed in unfolded trypsin when the concentration of urea was from 2.0 to 4.0 mol/L. The UV absorbance decreased from
0.3121 to 0.2159 and the peak showed red shift from 281 to 283 nm; the fluorescence intensity decreased from 108.24 to 99.07
and the emission peak showed red shift from 353 to 360 nm. The percentage of /-sheet content decreased from 40.6% to
38.9%. These findings show that urea has a more significant impact on DHPM-induced unfolded trypsin compared with native
trypsin. In the presence of urea at different concentrations, trypsin has different conformations of intermediates that show
characteristics of molten globule state.
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Fig.1 UV absorption spectra of native trypsin with various concentra-
tions of urea
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Fig.2 UV absorption spectra of unfolded trypsin with various
concentrations of urea
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Fig.3 Intrinsic fluorescence spectra of native trypsin with various
concentrations of urea
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Fig.4 Intrinsic fluorescence spectra of unfolded trypsin with various
concentrations of urea
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Fig.5 Far-UV CD spectra of native trypsin with various concentrations
of urea
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Table 1 Various secondary protein structure contents of native trypsin and unfolded trypsin with various concentrations of urea
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Fig.6 Far-UV CD spectra of unfolded trypsin with various concentra-
tion of urea
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