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Fig.2. Water adsorption isotherm of lysozyme with different

NaCl concentration at room temperature
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Fig.3. Hydration water contents as a function of NaCl
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Fig.4. Hydration water structure on protein surface
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Fig.10. NIR spectra at different water activity of hydrated lysozyme

4000

Fig.11. NIR spectra at different NaCl concentration



EPHERENDLDOD, ZZ THHEOMEEEITH L TRE
AT MVOEATBRES N2 o1z, ZIVETOMZET
IRTENEDZEAIT LTI Fig. 4 DX 7K FiE D2
ERBHDEEZENDTZD, ZOLIRKFIKFR YT —7
DFENE SR L 72 NIR A7 MLV O LB BLRIS AU
IKFIZK D53y F-EB M B T~ D1 %Ehékﬂ;ﬁﬁm
S, BUEB P COMIE, AT CIIRERZE ITHMEGR T
2o,

4. SHBRORE

KT DK Gy BT/ 4 DK FitE E D21k
N2 %E@Jﬁ@ﬁﬂz ¥, INFETHEFBELD 72
2L — gl il CHERS IV T2, FTe 2 D 2RI
(TR BEDOBHEFAET D2 Eb MBI TO, A
FETIE, ZOIIIK G BT D20, THUTHT5
WO EE, B HT-CU R IE TR A DT L2 A
Too TMEFRAELIEBRI I 07X ATV AR BN T-F
ETEHDD, PPEFIRITHRE ﬁﬁ)?%k)ﬂ’?’ﬂﬂ@ RO

Te RPUBFIER R AN L BEL72Y, JlH, FEBRHFEEZL TR

RENRTFIUTFIH T2 L3 TE RV, D720, [FkE
DEEFMNTEDLOTHIURX, BAHr P RIN D LD
72— R A7 FEER B DO FHA BT CHIE TEHLEF] T
HY, AR IERITE 225728 R T EBRO T F2 5k
ELTONMEITELTHEETHLEE X T2, Lo L)
B, BIEOLZA, TN TFIETIIRERZCITEL R ZS
AUTWRURIL T D, FEMIC RAUIIK Y OO & T
BT OEBHERRILTEDT0, St HHIE ST
FEIRE O TRERFILU TR EZ LT B 2 T
Do FERIIZIE, BAIHT - ARSI etk et 1Bl E &
FEAEH) AR IRBITIE 9528 C, KRN T A E
B U & mi a5t a B L THETWNEE R TS,

5. X #k

[1] Nakagawa H. et al. (2010) J.Phys.Soc.Jpn.79.083801.
[2] Nakagawa H. et al. (2008) Biophys. J. 95.2916-2913.
[3] Scott.W.J. (1954) Aus.J.Biol.Sci.6. 549-564.

[4] Roh J.H. et al. (2005) Phy.Rev.Lett.95.038101.



No. 1748

Effect of Salt on Hydration and Glass Transition of Food Protein Analyzed
by Thermal Analysis and Near-Infrared Spectroscopy

Hiroshi Nakagawa
Japan Atomic Energy Agency, Materials Science Research Center

Summary

1. Purpose

In order to clarify how salt works on the dynamic behavior of water in the protein, the relationship between
the water activity and the dynamic behavior of water was investigated by the addition by thermal analysis and near
infrared spectroscopy. The aim of this work is to elucidate the molecular mechanism of food preservation by salt.
2. Methods

The thermal analysis and near infrared spectroscopy was used, chicken egg white lysozyme was used as
protein sample.
3. Results

Changes in hydration structure and molecular mobility as a function of water content have been confirmed by
neutron scattering, molecular dynamics calculation. In this study, we could not grasp such change with sufficient
accuracy by thermal analysis and near infrared spectroscopy so far. The further study will be required in the
future.
4. Discussions

Regarding thermal analysis and near infrared spectroscopy, both the sample setting and the measurement
conditions were examined, but the results expected at present are not obtained. It is necessary to investigate in
the future how to measure the background and how to analyze it.
5. Future subjects

Neutron scattering experiments used in the previous subsidy are excellent methods to capture molecular
dynamics, but large neutron sources require large research facilities such as research nuclear reactors and
accelerators. Therefore, it is convenient to study with general laboratory-scale measurement technology such as
thermal analysis or near-infrared spectroscopy, and they can also give complementary information. However, at
the present time, major changes are not yet grasped by these methods. In detail, we can confirm small changes in
the data, so we plan to continue our research by considering the measurement conditions and analytical methods,
and so on.
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