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ABSTRACT

In previous report?, acid precipitated soy protein (APP)-dextran (Dx) and commercial soy
protein (FPR)-Dx hybrids obtained by dry-heating at 60°C, 65% relative humidity for 3 weeks
were showed to be excellent as commercial emulsifiers. For practical application, the Dx was
The GM was microbial galactomannase
hydrolysate of guar gum, average molecular weight 21,000~22,000. SDS-PAGE patterns
showed by stain of protein and carbohydrate that APP+GM and FPR+GM heated mixtures
for 3 weeks contained hybrids of higher molecular weight, respectively. Emulsifying properties
of APP+GM heated mixture were excellent as well as commercial emulsifiers. Those of
FPR+GM heated mixture were insufficient as emulsifier, because the hybridization was incom-
plete. Then, in a preliminary experiment, APP and FPR subtilisin hydrolysates (APP+S and
FPR-S, respectively) of APP and FPR were used for formation of hybrid with GM by dry
In the results, APP-S+GM and FPR+S+GM heated mixtures for 2 weeks, as

compared with commercial emulsifiers, were much more excellent in emulsifying properties,

replaced by galactomannan (GM) in this report.

heating.

especially in acidic solution in which most commercial emulsifiers were limited the application.
Thus, it was suggested that in case of insoluble proteins, such as soy protein isolate, gluten and
zein etc., their partial hydrolysates by protease were available for preparation of protein-
polysaccharide hybrids. Nutr. Sci. Soy Protein, Jpn. 13, 15-21, 1992.
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Fig.1. Changes in the emulsifying properties of
APP+GM mixtures during dry-heated storage
at 60C and 65% relative humidity; O None
heated mixture; ® Heated mixture for 1 week;
A Heated mixture for 2 weeks; A Heated mix-
ture for 3 weeks.
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Fig.2. Changes in the emulsifying properties of FPR+
GM mixtures during dry-heated storage at 60°C
and 65% relative humidity; ONone heated
mixture; ®Heated mixture for 1 week; A
Heated mixture for 2 weeks; AHeated mixture
for 3 weeks.
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Fig.3. Elution pattern of APP-GM heated mixture
obtained by dry heating at 60°C, 65% RH for 3
weeks on Sepharose CL-6B column. (—),
Absorbance at 280 nm; (---), absorbance at 490
nm after color development by phenol-sulfate
method. Arrow range indicates the position of
elution peak taken for APP-GM hybrid.
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Fig.4. Elution pattern of FPR-GM heated mixture,
obtained by dry heating at 60°C, 65% RH for 3
weeks on Sepharose CL-6B column. (—), Ab-
sorbance at 280 nm; (---), absorbance at 490 nm
after color development by phenol-sulfate
method. Arrow range indicates the position of
elution peak taken for APP-GM hybrid.
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SDS-polyacrylamide gel electrophoresis of APP-GM hybrid obtained

by dry-heating at 60°C, 65% RH for 3 weeks. A, protein stain; B,
carbohydrate stain; lane 1, native APP; lane 2, heated APP for 3
weeks; lane 3, non-heated APP+GM mixture; lane 4, heated APP+
GM mixture for 3 weeks; lane 5, APP-GM hybrid obtained by

dry-heating for 3 weeks.

stacking and separating gels.
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SDS-polyacrylamide gel electrophoresis of FPR-GM hybrid obtained
by dry-heating at 60°C, 65% RH for 3 weeks. A, protein stain; B,
carbohydrate stain; lane 1, non-heated FPR+GM mixture; lane 2,
heated FPR+GM mixture for 1 week; lane 3, heated FPR+GM
mixture for 3 weeks; lane 4, FPR-GM hybrid obtained by dry-heating

for 3 weeks. Arrow indicates the boundary between stacking and

separating gels.
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Changes in the solubilities of APP+GM and
FPR+GM mixtures during dry-heated storage
at 60C, 65% RH. @ APP+GM mixture; A
FPR+GM mixture; O APP stored at 60°C, 65%
RH; AFPR stored at 60°C, 65% RH.
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Fig. 8. Effects of dry-heating at 60°C, 65% RH on the
solubilities of APP+GM and FPR+GM mix-
tures at various pH. @®APP-+GM mixture
heated for 3 weeks; O None heated APP+GM
mixture; A& FPR-+GM mixture heated for 3
weeks; ANone heated FPR+GM mixture.
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Fig.9. Emulsifying properties of APP-GM, FPR-GM,
APP-Dx, and FPR-Dx hybrids obtained by gel
filtration of heated mixture for 3 weeks. @
APP-GM hybrid; aAFPR-GM hybrid; © APP-Dx

hybrid?; aFPR-Dx hybrid?.
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Fig.10. Emulsifying properties of APP-subtilisin-

hydrolysate-GM and FPR-subtilisin-
hydrolysate-GM heated mixtures for 2 weeks
at 60°C, 65% RH. e APP-subtilisin-
hydrolysate-GM heated mixture; © FPR-
subtilisin-hydrolysate-GM heated mixture.
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Table 1. Emulsifying properties of APP-GM, FPR-GM and FPR-Dx hybrids, and commercial emulsifiers
pH 7.4 pH 3.0 In 0.2 M NaCl Heated (90C)
Al (8)? A (©) A ©) A (©))

APP-GM heated mix. 0.998 0.9 0.701 0.0 0.980 0.8 0.885 0.7
APP-GM hybrid 1.500 4.0 - — B
FPR-GM heated mix. 0.408 0.9 0.285 a.2 0.375 a.p 0.620 (0.6)
FPR-GM hybrid 1.399 3.8 — - —
FPR-Dx hybrid® 0.802 0.8 0.646 0.6) 0.818 0.8) 0.804 0.8
APP+S-GM heated mix. 0.904 a.7m 1.103 20<) 0.846 2.8 0.856 (3.5)
FPR+S-GM heated mix. 0.828 9.0 1.237 Qo< 0.584 16) 0.659 16)
Sunsoft Q-185* 1.277 a.v 1.108 1.9 1.253 a.2) 1.229 1.3
Sunsoft SE-11° 0.654 G.0) 0.232 (6.3 0.391 @.0 1.007 4.2)

' Emulsifying activity. (OD 500 nm)
Emulsifying stability. (min)

* FPR-dextran hybrid reported previously, reference (2).

*  Decaglyceryl monostearate, HLB12; Taiyo Kagaku Co., Ltd.
®  Sucrose fatty ester, [ILB11; Taiyo Kagaku Co., Ltd.
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