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Digestibility of the major proteins in ostrich egg white

Kaori Sato

Although chicken eggs have long been recognized as an excellent dietary resource, scientific
information is limited on the nutritional and functional properties of other avian eggs that are rare in
the market. The egg proteins of birds genetically distant from chickens might have different structure
and functions from those of chicken-orthologous proteins and thus knowledge about the composition
of such egg proteins, their chemical structure and the digestibility is quite fundamental for food
safety, especially for egg- allergic patients. In the present study, ostrich (Ost) egg were focused on,
since Ost is genetically distant from the chicken and the consumption of Ost eggs is how growing.
The major proteins of Ost egg, ovalbumin (OVA) and ovomucoid (OVM) were isolated from Ost
egg white and their digestibility was investigated. Moreover, the hybridoma-producing monoclonal
antibodies (MAD) specific to OstOVM were established in order to obtain the tools for detecting
OstOVM, its structural changes and derived peptides.

In Chapter 1, the polypeptide composition of Ost egg white proteins was compared with that of
chicken egg proteins. Then, Ost OVA and OVM were immunologically identified. After establishing
the fractionation methods, Ost OVA and OVM were purified.

In Chapter 2, murine antisera specific to Ost OVA and OVM were raised. Sixty five hybridomas
were established and 5 MAbs were obtained in ascites fluid. The epitopes recognized by the MAbs
were suggested to be a discontinuous type and apart from the glycosylation sites. The MAbs were
distinct in specificities judging from the extent of binding to various OVMs from 9 avian species
other than ostrich. They were also classified into two groups based on the specificity to heat-treated
OstOVM: one was more specific to heated OVM and another was indifferent to the heat treatment.

In Chapter 3, the digestibility of OVA and OVM from Ost and Chi by simulated gastric fluid
(SGF) and simulated intestinal fluid (SIF) was compared. The effects of heat treatment of the
proteins and SGF digestion followed by SIF digestion were also examined. Consequently, the
digestibility of Ost proteins was inferior to that of Chi proteins but improved by adequate heat
treatment. This suggests that appropriate care such as sufficient heat treatment should be taken in the
consumption of Ost eggs in order to lower the absorption of antigenic peptides causative of allergy.
In addition, antigenic peptides derived from OstOVM were sensitively detected with 3 MAbs out of
5 MADs obtained in Chapter 2, showing the availability of the MAbs in the isolation and tracing of
the antigenic peptides.



