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Development of Novel Antioxidants Originated from Soy Protein
by Conjugation with Galactomannan

Soichiro NAKAMURA
Faculty of Education, Shimane University, Matsue 690-8504

ABSTRACT

Phytic acid associated proteins (pAPP) and polypeptides (SPP) were prepared from acid
precipitated proteins from SPI (APP) and tryptic digests of SPI, respectively, by using ion-
A polysaccharide,

galactomannan was prepared from soybean’s brawn. APP, pAAP and SPP were conjugated with

exchange chromatography with DEAE-Sepharose Fast Flow.

galactomannan via a naturally occurring Maillard reaction at 60°C in 79% relative humidity for
2 weeks. Chelating activities of pAAP and SPP were not significantly lowered by the
polyglycosyl modification. On the other hand, emulsifying properties of pAPP and SPP were
dramatically improved by the controlled Maillard-type conjugation. Besides, radical scavenging
power was substantially elevated by the conjugation, thus resulting in high antioxidant effects
in pAPP- and SPP-galactomannan conjugates. This study suggests that the phytic acid
associated proteins and polypeptides could be used as a new food antioxidant having good
emulsifying properties. Soy Protein Research, Japan 3, 34-39, 2000.

Key words : phytic acid, galactomannan, Maillard-type conjugation, emulsifying properties,
radical scavenging power, antioxidant activity
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Fig. 1. Preparation of phytic acid associated proteins () and polypeptides (b). The fractions indicated by horizontal
arrows were pooled, dialyzed, and used for further experiments.
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Fig. 2. Poor emulsifying properties of phytic acid
associated proteins (pAPP) and polypeptides
(SPP), compared with acid precipitated proteins
from SPI (APP).
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Fig. 3. Improved emulsifying properties of APP, pAPP
and SPP by the conjugation with galactomannan.
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Fig. 4. Enhanced antioxidant effects of APP, pAPP and
SPP by the conjugation with galactomannan.
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Fig. 5. Scheme of the production of protein-polysaccharide conjugate through naturally occurring Maillard reaction.
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Fig. 7. Changes of super oxide radical scavenging effects
of APP, pAPP and SPP by the conjugation with
galactomannan.
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Fig. 6. Changes of ion binding capacities of APP, pAPP
and SPP by the conjugation with galactomannan.
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