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THERMAL DYNAMICS OF BOVINE SERUM ALBUMIN ( BSA)

STUDIED WITH INFRARED SPECTROSCOPY AND
EVOLVING FACTOR ANALYSIS

YUAN Bo, YAN Hui-Min
( State Key Laboratory of Modern Optical Instrumentation, CNERC for Optical Instrument,
Zhejiang University, Hangzhou 310027, China) :

Abstract: Thermal dynamics of bovine serum albumin ( BSA) in aqueous solution was studied by using infrared spectrosco-
py and evolving factor analysis (EFA). The results from three-factor EFA indicate that heat-induced structural change of
BSA undergoes two stages: slight variation and drastic variation, which occur in the temperature range of 56 ~76°C and 68

~82%C, respectively. The study demonstrates the key roles of EFA in the analysis of the temperature-dependent infrared

spectra of protein in aqueous solution.
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Fig.1 Difference IR spectra (a) of BSA in aqueous solution
(5.0 wt% ) in the temperature elevation from 26°C to 90°C , by
subtracting the contribution of water at the same temperature in
the 1695 ~ 1605 cm ™' region, and the corresponding second de-
rivatives (b)
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Fig.2 Plots of absorbance at 16821652 #1616 em™' as a

function of temperature
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Table 1 The assignments of IR bands of BSA solution in
amide I region
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Fig.3 Forward and backward singular value plots of the first
three factors calculated from the spectra in Fig. 1 (a)
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Fig.4 Spectroscopic profiles (a) and temperature profiles (b)
obtained from two-factor EFA '


http://www.cqvip.com

268 g5 ZKEER 26 %

X103 '
gl | —Factor 1 1652
----- Factor 2 1650
7t | - Factor 3
6
g ) ...1 629 116 é
< 1629}
1 / \-”‘-‘1\:6-14-
0 S N L + =
1700 1680 1660 1640 1620 1600
v/em!
(@
0.14
—e—Factor | e e g
0.12 -

—a— Factor 2

—a—Factor 3

0.1
4 0.08
< 0.06
ool o
0.02
C
)]
B5 M3 BT EFA G ECERHE (a) FHE B A LAFAE

(b)
Fig.5 Spectroscopic profiles (a) and temperature profiles (b)
obtained from three-factor EFA
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