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Egg white proiein (EWP) is extensively utilized as a food ingredient in the food industry. For further industrial uses, it is
needed to improve its functional properties. One of useful methods for improving the functional properties of food proteins is
phosphorylation. It is well known that solubility, emulsifying property, water solubility, gelling property, and heat stability of
EWP are markedly improved by phosphorylation. Furthermore, phosphate groups may participate in enhancement of calcium
absorption in small intestine because phosphate groups have been proven to solubilize calcium phosphate. It has been already
reported that EWP and ovalbumin (OVA) were phosphorylated by dry-heating in the presence of pyrophosphate and that their
functional properties were markedly improved. In the present study, the phosphate bonds introduced to various proteins by
dry-heating in the presence of pyrophosphate were characterized, and further studies on the improvement of functional
properties of EWFE by phosphorylation were carried out. The resuls are follows.

1. Various proteins were phosphorylated by dry-heating in the presence of pyrophosphate, and phosphate bonds were
characterized. The basic proteins were more highly phosphorylated than acidic proteins. The phosphorus content of
phosphbrylated poly-L-lysine was 10.2%, suggesting the introduction of the N-P bond. The degrees of dephosphorylation by
phosphatase, acid or alkali were different among protein samples. The phosphate bonds in all phosphorylated sarﬁplcs were
stable during heating at 120 °C. The *'P NMR spectral data suggested that different types of phosphate bonds were
introduced. Some phosphorylated typtic peptides from phosphorylated OVA (PP-OVA) and lysozyme were detected by
MALDI-TOF mass spectrometry.

2. OTH, the second major constituent of EWF, was phosphorylated by dry-heating in the presence of pyrophosphate (PP-OTT),
and some functional properties were examined. The stability against heat-induced insolubilization of OTF was somewhat
improved by phosphorylation, PP-OTf was insolubilized when it was heated at 70 °C. However, heat-induced
insolubilization of PP*-OT{ was reduced when it was heated with PP-QVA. The caicium phosphate-solubilizing ability of
PP-OTf was enhanced by phosphorylation. The emulsifying property of OTf was also somewhat improved.

3. The effects of phosphorylation on the foaming property of EWP were examined. The. foaming power and stability of
phosphorylaied EWP (PP-EWP) estimated form the conductivity of the foams prepared by the bubbling method was
significantly than that of native EWP (N-EWP). The data of the specific gravity, overrun, drainage volume and the
microscopic observation of the foams prepared by the whipping method also demonstrated that phosphorylation of EWP
markedly improved its foaming properties. The sugar addition made the foams from both N- and PP-EWP fine and uniform
in their size, and it was more effective in N-EWP than in PP-EWP, although sugar addition lowered overrun of N- and
PP-EWP. The drainage volume was more lowered in the foams from PP-EWP than in those from N-EWP by sugar addition.

There were no drainage from the foams of PP-EWP even 15 min after foaming,

These results demonstrated that phosphorylation by dry-heating in the presence of pyrophosphate markedly improved the
functional properties of EWP, and suggested a possibility of practical use of this method in the food industry.
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