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Analysis of Soy Protein Hydration Structure during Coagulation by Perturbation-
Correlation Two-Dimensional Near-Infrared Correlation Spectroscopy

Takuma GENKAWA"

Faculty of Life and Environmental Sciences, University of Tsukuba, Tsukuba 305-8572

ABSTRACT

In the present study, the hydration structure of soy protein during coagulation was
analyzed by using near-infrared (NIR) spectroscopy combined with two-dimensional
correlation spectroscopy (2DCOS). Commercial plain soymilk was heated from 200
to 8000 at 1000 intervals, and cooled to 2000 . During this heating-cooling process,
diluse reflectance NIR spectra and viscosity of the soymilk were acquired every 30
seconds for 30 minutes with a FT-NIR spectrometer and a rotational viscometer.
Correlation between the viscosity and the NIR spectrum was explored with 2DCOS.
The viscosity of soymilk decreased with heating and increased with cooling, and
viscosity at 2000 increased 1.4 times before and after the heating-cooling process.
In the NIR spectra, bands arising from the OH group showed blue shift. These
shifts mean that hydrogen bonding was broken by heating. In the 2D correlation
spectra, bands at 5290 cm™ (1,890 nm) and 4,900 cm™ (2,070 nm) were detected, and
these bands were assigned to the weakly hydrogen-bonded OH group of water and
the NH group of hydrated protein, respectively. Moreover, from the perturbation
correlation 2D correlation spectra, it was shown that in the cooling process after
heating the band of hydrated protein changed drastically between 50 and 4001, at
which point the viscosity also increased significantly. These results suggest that
change in hydration of soybean protein induced change in the viscosity of soymilk.
Soy Protein Research, Japan 16, 177-181, 2013,
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Fig. 1. Changes in temperature and viscosity of
soymilk.
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Fig. 2. NIR spectra of soymilk (bottom) and its
second-derivative spectra (top).
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Fig. 3. Two-dimensional correlation spectra, generated from NIR spectra in heating (left) and cooling (right)

processes.

0O00O0oododovol 16120130

179



ooooooOoOoooooobooooooooooo
ooooooooooooooooooooocooo
oobooooooooooooooooooboooo
0000000000000000000529 cm®
gobooobooooooooobooooboHOOOO
ooooooooooboooooooooooooo
0000000000000 005040 cm™0 00
oooooboooooooooooooooooooo
000000490 cm'000000000000NH
ooooooDo

80

70

60

50

40

Temperature ()

30

20 T T T T
5,400 5,200 5,000 4,800

Wavenumber (cm™)

goooooooo22c00oooo0oooooooo
ooboooooooooooooooooooooon
ooboooooooobooooooooooboooooo
gbobooooobc220bboooOooboOobooooooon
gobooboobooooboooseoo4000b0OnOOn
ooooooooooooooobooooooooon
gooobooooooooooobooooooooooon
oooooobooocooooooobooo

80

70

60

50

40

Temperature (0)

30

20 T T T T
5,400 5,200 5,000 4,800

Wavenumber (cm™)

Fig. 4. Perturbation correlation 2D correlation spectra, generated from NIR spectra in heating (left) and cooling

(right) processes.
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