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ABSTRACT

Soy protein was covalently attached to various kinds and sizes of polysaccharides in a

controlled dry state (60°C, 79% relative humidity) through Maillard reaction between the &-

amino groups in protein and the reducing-end carbonyl residue in polysaccharide. The length

of polysaccharide chains in Maillard-type soy protein—polysaccharide conjugates greatly

affected the emulsifying properties, regardless of the kinds of polysaccharides. The larger the

length of polysaccharide chains, the greater the increases in the emulsifying properties of

protein-polysaccharide conjugates. Among the polysaccharides used in the experiment, dex-

tran and xyloglycan having the molecular weight of 200-300 kDa and 470 kDa, respectively,

were most remarkably improved the emulsifying properties of protein-polysaccharide conju-

gates. The importance of the length of polysaccharide chains in the emulsifying properties of

protein-polysaccharide conjugates was further proved by using polymannosyl and oligoman-

nosyl lysozymes constructed by genetic engineering. Rep. Soy Protein Res. Com., Jpn. 15, 7-12,

1994.
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Fig.1. Changes in the emulsifying properties of APP-galactomannan conjugates
during dry-heating at 60°C.
@, mixture of soy protein (APP) and galactomannan without dry-heating
M, soy protein-galactomannan conjugate prepared by dry-heating at 60°C for
5days
@, soy protein-galactomannan conjugate prepared by dry-heating at 60°C for
10 days
Left, The molecular weight of galactomannan in the conjugates was 20,000.
Right, The molecular weight of galactomannan in the conjugate was 3,500~
6,000.
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Fig. 2. Changes in the emulsifying properties of APP-dextran conjugates during dry-
heating at 60°C.
@, mixture of soy protein (APP) and dextran without dry-heating
M, soy protein-dextran conjugate prepared by dry-heating at 60°C for 5 days
@, soy protein-dextran conjugate prepared by dry-heating at 60°C for 10 days
Left, The molecular weight of dextran in the conjugates was 200,000-300,000.
Right, The molecular weight of dextran in the conjugate was 19,500.
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Fig.3. Changes in the emulsifying properties of APP-xyloglycan conjugates during

dry-heating at 60°C.

@, mixture of soy protein (APP) and xyloglycan without dry-heating

W, soy protein-xylogycan conjugate prepared by dry-heating at 60C for 5
days

@, soy protein-xyloglycan conjugate prepared by dry-heating at 60°C for 10
days

Left, The molecular weight of xyloglycan in the conjugates was 470,000.

Right, The molecular weight of xyloglycan in the conjugate was 1,400.
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Fig.4. Relationships between the molecular

weight of saccharides and the emulsifying
properties of APP-saccharide conjugates.
1, glucose; 2, lactose; 3, xyloglycan (MW
1,400); 4, galactomannan (MW 3,500~
6,000); 5, galactomannan (MW 10,000); 6,
galactomannan (MW 20,000); 7, dextran
(MW 9,300); 8, dextran (MW 19,600); 9,
dextran (MW 200,000-300,000); 10, xylo-
glycan (MW 470,000). The values of emul-
sifying activity and emulsion stability in
each APP-saccharide conjugate were
shown as the maximal values in various
storage days.
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Fig.5. Emulsifying properties of polymannosyl
and oligomannosyl lysozymes constructed
by genetic engineering.

@, polymannosyl lysozyme; €, oligoman-

nosy! lysozyme; O, nonglycosyl lysozyme.
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