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Recent Research

1. Protein-based O/W emulsions

The oil-in-water (O/W) emulsions are agueous liquids containing dispersed
small oil droplets (usually < 10 um diameter) . A large variety of industrial
products such as processed-foods, medicines, pesticides, and cosmetics are
produced as O/W emulsions. To prepare fairly stable emulsions, it is crucia to
add some amphiphilic material as an emulsifier. We are studying on emulsifying
properties of proteins (whey or egg white proteins, casein, and so on) to
understand formation and stabilization mechanisms of small oil droplets in
protein solutions by the emulsification processes.

2. Molecular assemblies of aqueous amphiphiles

Stacked DPPC bilayers
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When amphiphilic materials such as surfactants or

phospholipids are mixed with water, they spontaneously zé%?g?zmgggggggz%z St sddon WW
form molecular assemblies, i.e., micelles or multi-lamellar [ Conting |

vesicles, both of which are classified as associate colloidal NN » WW
system. In our laboratory, physico-chemical aspects on these Uil | jump

colloids are studied focusing on the geometry of the Ly phase L, phase
molecular assemblies and effects of temperature and . cectrolote below the min ranstion temperatore of DFPC players.
additives (salts, alcohols, and sugars) for the formation of |
assemblies.

. . . Single crystal structure of D-allose dihydrate
3. Physico-chemical properties of rare sugars ge ese Y

Rare sugars are monosaccharides rarely existing in nature.
Some of rare sugars, for example D-allulose, are recently
found to have biological activities with benefit, and broad
range of studies including molecular structure and
rheological, spectroscopic, and thermodynamic properties in
solution have been in progress. We are studying on basic
phsico-chemical properties of rare hexoses to understand
why living organisms did not select rare hexoses, but D-
glucose and D-fructose, in their metabolisms.

Click hear to know more detail information

Publications

* A. Yoshihara, M. Sato, K. Fukada. Evaluation of the Equilibrium Content of Tautomers of Deoxy-ketohexoses and their
Molar Absorption Coefficient of the Carbonyl Group in Aqueous Solution. Chem. Lett., 45, 113-115 (2016).

» T. Kozakai, K. Fukada, R. Kuwatori, T. Ishii, T. Senoo, K. Izumori. Aqueous Phase Behavior of the Rare Monosaccharide
D-Allose and X-ray Crystallographic Analysis of D-Allose Dihydrate. Bull. Chem. Soc. Jpn., 88, 465-470 (2015).

» K. Fukada. Effects of Addition of Amphiphilic Molecules on the Dispersion Stability of Colloidal Systems. Oleoscience,
16, 51-56 (2016). (in Japanese)

» N. Cheetangdee, K. Fukada, Emulsifying activity of bovine -lactoglobulin conjugated with hexoses through the Maillard
reaction. Colloids Surfaces, A, 450, 148-155 (2014).



