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A typical FTIR spectrum of 10 g + (100 mL) ™' SPI

a: Original spectrum; b: Deconvoluted spectrum
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Fig. 2 Stacked plots of deconvoluted FTIR spectra of untreated
and HP-treated (200 ~ 600 MPa) SPI. The arrows
indicate the observable changes in the intensity or wave-
number shift of the corresponding bands
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Fig. 3 Effect of HP treatment on total intensity of deconvolut-

ed amide [’ bands (1 600 ~1 700 cm™') of SPL
Different characters on the top of columns indicate the
significant (P < 0. 05) differences between different
pressure levels (0. 1~600 MPa)



itk 56 E 4 1239

HP b #5757 31 B B B 10 25 4 Je TF B A 1 1) 28 1 7T fig A
FhFEBE 19 “ IR 427 (re-association) 8% 28§ J2 W » £ HP Bk
ZIE. BRI TR R T G A, FE— IR R
F15t 4 B AW AY I B FTIR #F 520 v, B 0E s
JIM\ 760 MPa B % 0. 1 MPa Bffi 4584 & & FF (HP ¥ 1
E B A L5,

JE 17} 200 MPa i) HP 4bBEE il SPT # Bt A% 1 "0 & 2k
BEMLLE” (A 2 cm D), B UEMNA T 1660 5 1630
em ™! 22 J] A U6 ) P B BE AL 2 I (B 2 5 3, XK
ZJF 714 200 MPa iy HP Ab B (9 25 1 09 8 42 45 W fT 0 F
AEBRAYEE AR, ORI B AT R 43 F 1A B-sheet
B U5 A 5 B A HIP Ab TS AR A5 B O . X SE TR £ B % Ran-
dom coil(#) 1 642 cm™') 5 B-type turn B{ Bend(1 690 cm™")
BB, L& o-helix (1 653 ecm ™) & & 19 T B CEUE
KA . A WIS, T8 TR TA7 288 B-sheet 2545 1
HU (1 636 cm D K BEEC (2 1 632 e D F ., XA R
B4 A F 200 MPa [y HP 4b B (% SPI 8 S B
(B 2) s R B SE 30 F 2E 1 2540 P90 1 B-sheet 2544 1 &
R AN B HP P53 2E [ 454 R JF I — A a5 19 IE
.

ARXF T 200 MPa By 4 . JEJ1 R 400 MPa 15 HP Ak 3K
SHSPL R BERE 1 "0k A W E ML (B 2 5 3), 2k,
Z 8 K J1 (600 MPa) iy HP 43 )5, 2 F £ 1 692, 1 668
51660 cm ' {5 5E E K AR X N ) Turns 5 Bends & & B 2
Wim(E 3., XAE—EBE RIFL TEMRBRTMEALN T
TR E SR, B BOR B Z B Turns 5 Bends %5
W5 EMER., 74, #1620 cm™ W — A0 817
U (VA T 15 28 BE A 56 1 4% F 1] SRE 45 A 10 Brsheet™ 12019
WL T 3X — 8,

2.3 HP R EXERE T IR

S T WAL, 7T 1 550 em A AT B T i T i (FE
D, O i — 2l 25 1 450 em™ A8 A W R M (R B IR
o NI, B TT 0 5 G B L ARG i Ah 7 Cout-of-phase) 5
“T P97 (in-plane) 1y C—N i 45 ik 2 5 N—H 25l g sl 46 X
X VR EE AR 8 D/H S iy BB PR AR T 45 A R
IFs L5 FRFR A S DO M R (flin, N—H
] N—D #4007 It B 11 06 A 21 41 W Wi i s B 78 4k

1600 1580 1560 1540 1520 1500

Wave number/cm™!
Fig. 4 Stacked plot of deconvoluted amide [ region in the
FTIR spectra of untreated and HP-treated (200~ 600

MPa)SPI
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Fig. 5 Effects of HP treatment on the peak intensity of the
band at 1 507 cm™"' (relative to the baseline)and abso-
lute area of amide ][ bands of SPI
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Effects of High Pressure on the Conformation of Freeze-Dried Soy Protein
Isolate: A FTIR Spectroscopic Study

TANG Chuan-he' , MA Cheng-yung®
1. Department of Food Science and Technology, South China University of Technology, Guangzhou 510640, China
2. School of Biological Sciences, The University of Hong Kong, Hong Kong, China

Abstract The effect of high pressure (HP) treatment on the conformation of freeze-dried soy protein isolates (SPI) was investi-
gated by Fourier transform infrared (FTIR) spectroscopy. Within the amide [ ' region (1 600-1 700 cm ') of the deconvoluted
FTIR curve of SPI, more than 10 bands associated with protein conformation were distinctly observed, attributed to the C=0O

stretching vibration and to a small extent to C—N stretching vibration of the peptide bonds, respectively. The secondary struc-
ture of native SPI is estimated to be composed of 15%-16% a-helix, 39%-44% extended strands, 17. 5% random coils, and
21%-27% turns. The analyses of intensity and wavenumber of the bands showed that, HP treatment at pressures of 200-400
MPa resulted in the increases in intensity and a “red-shift” (about 2 em™!)of these bands. HP treatment at 600 MPa further in-
creased the band intensity of the amide | ' region. The analyses of amide || bands showed that HP treatment led to gradual in-
creases in intensity and absolute area of amide || bands, in a pressure-dependent manner. Thus, it is suggested that HP treat-
ment resulted in gradual unfolding of secondary and tertiary structure of SPI, while the structure of denatured proteins under-
went a “rebuilding” process after the release of high pressure. These results confirm that the HP-induced modification of SPI is

by means of the HP-induced conformational changes.
Keywords Soy protein isolates (SPD); Fourier transform infrared spectroscopy(FTIR); High pressure; Protein conformation
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