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DEVELOPMENTS IN NOVEL FUNCTIONAL FOOD MATERIALS BY
HYBRIDIZATION OF SOY PROTEIN TO POLYSACCHARIDES
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ABSTRACT
Acid precipitated soy protein (APP)-dextran (DX) and commercial SPI (FPR)-DX
hybrids were prepared by dry-heated storage at 60°C and 65% relative humidity for 3 weeks.
SDS-PAGE patterns showed that APP-DX hybrid obtained by dry heating was much higher
molecular weight than APP by stains of proteins and carbohydrates. The average molecular

weight of APP-DX hybrid was about 435,000 by low-angle laser light scattering technique and
its binding ratio was 1: 1 (w/w). Solubilities of APP-DX and FPR-DX hybrids increased,

especially in acidic pH (4.0), compared with APP and FPR, respectively.

Emulsifying

properties of APP-DX and FPR-DX hybrids were much more excellent than of APP and FPR,
respectively, and were equal to those of commercial emulsifiers. Thus, it is suggested that soy

protein-polysaccharide hybridization by controlled dry heating was the available technique for
novel functional food materials. Nutr. Sci. Soy Protein, Jpn. 11, 23-28, 1990.
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Scheme of protein-polysaccharide hybrid formation by controlled dry-heating.
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Fig. 2. Changes in the emulsifying properties of
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Fig. 3.
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APP+DX mixtures during dry-heated
storage at 60°C and 659 relative humidity :
O, none heated mixture; &, heated mixture
for 1 week; O, heated mixture for 2 weeks;
@, heated mixture for 3 weeks; A, heated
mixture for 4 weeks.
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Elution pattern of APP-DX hybrid obtained by
dry heating at 60°C, 65% RH for 3 weeks on
Sepharose CL-6B column. (——), absorbance
at 280 nm; C----- ), absorbance at 490 nm after
color development by phenol-sulfate method.
Arrow range indicates the position of elution
peak taken for APP-DX hybrid.
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Fig. 4. SDS-polyacrylamide gel electrophoresis of APP
-DX hybrid obtained by dry heating at 60°C,
659% RH for 3 weeks; A, protein stain; B, carbo-
hydrate stain; lane 1, native APP; lane 2, non-
heated APP+DX mixture; A, protein stain; B,
carbohydrate stain; lane 3, heated APP+DX
mixture for 3 weeks; lane 4, APP-DX hybrid
obtained by dry heating for 3 weeks; lane 5-
dry-heated APP for 3 weeks. Arrow indicates
the boundary between stacking and separating
gels.
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Changes in the solubilities of APP+DX and
FPR+DX mixtures during dry-heated storage
at 60°C, 65% RH : O, APP stored at 60°C, 65%
RH; @, APP+DX mixture; 0, FPR stored at
60°C, 65% RH; = FPR+DX mixture.

pH

Effects of dry heating at 60°C, 65% RH on the
solubilities of APP+DX and FPR+DX mix-
tures at various pH: O, nonheated APP; &,
nonheated APP-+DX mixture; @, APP+DX
mixture heated for 3 weeks; O, nonheated FPR;
= FPR+DX mixture heated for 3 weeks.
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Table 1. Molecular weight of APP-DX hybrid
LS (area) UV (area) RI (area) MW.

0.122 0.800 0.490 44,000
0.554 0.190 0.225 435,000

Std. ovalbumin
APP-DX hybrid

Table 2. Emulsifying properties of APP-DX and FPR-DX hybrids, and commercial
emulsifiers!

Emulsifying activity (OD) Stability (min)

pH74 pH30 pH10.0 In02M NaCl Heated (90°C)
APPDX WA Gl G Gn Gn G
FRRDX horid it Glsgy OO
smot @18 GG G d» Q9
Swsoft SELL T @y an G

! Sunsoft Q-18S: Decaglyceryl monostearate, HLB 12: Taiyo Kagaku Co., Ltd.

Sunsoft SE-11: Sucrose fatty ester, HLB 11; Taiyo Kagaku Co., Ltd.
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Fig. 8. Emulsifying properties of APP-DX and FPR-
DX hybrids obtained by dry heating at 60°C,
65% RH for 3 weeks: O, nonheated APP; 4,
nonheated APP+DX mixture; ®, APP-DX
hybrid; 0, nonheated FPR; A, nonheated FPR
+DX mixture; ®, FPR-DX hybrid.
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