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Abstract

Soy protein isolate was acylated with succinic anhydride and acetic anhydride. The func-
tional properties are markedly improved by acylation of the €-amino groups. Acylation of
the available amino groups shifted the isoelectric point from 4.5 to 4.0 and enhanced the solu-
bility between pH 4.0-6.0. In the 0.03M-CaCl2 solution the solubility of the modified soy pro-
tein is much larger than that of the unmodified protein above the isoelectric point. The emul-
sion properties and foaming properties also improved by the modification and the effects of
pH on the properties paralleled its effect on protein solubility. The changes of reduced visco-
sity with concentration followed Huggin's equation and by modification the intrinsic visco-
sity of the soy protein increased and the interaction coefficient decreased.
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Table 1. Exteat of chemical modification

Quantity of acylation agents Percent of acylated

(g anhydride/g protein) ;amino acid
Succinic anhydride
0.10 60. 1
0.23 80.5
0.50 86.5
1.00 92.3
Acetic anhydride
1.30 82.1
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Fig. 1. Solubility of mative(®), succinylated
(@), acetylated (4) soyprotein isolates as a
function of pH
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Fig. 3. Solubility of soy protein isolates in 0.03
M-CaCl, solution as a function of pH
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Fig. 4. Emulsification activity of 80y protein igolates (a) at various pH(®; native, & ;82.1% acetylated,
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Table 2. Emulsion stability of mative and modified 8oy protein isolates at various pH

(unit; %)

pH 2.5 pH 4.0 pH 5.5 pH 7.0

ES. ES. ES, ES, ES, ES, ES, ES.
Native 86.1 73.4 0.8 0.0 88.1 46. 1 77.5 67.2
82.1% 83.3 62.5 2.8 2.8 64.9 62.1 80.1 70.0
60.1% succinylated 89.2 73.8 3.4 0.0 89.2 7.6 93.3 80.0
80.5% " 89.7 67.4 3.4 0.0 95.1 66.7 96. 0 82.0
86.5% ” 90.5 60. 4 2.4 1.2 95.9 7.9 92.5 83.3
92.3% ” 84.4 54.3 0.0 0.0 95.6 60.0 88.1 83.1
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Table 3. Adsorption ratio of soy protein isolates

Soy isolates Adsorption ratio (%)

Native SPI 2.25
60.1% succinylated SPI 4.01
80.5% succinylated SPI 5.38
86.5% succinylated SPI 7.82
92.3% succinylated SPI 12.77
82.1% acetylated SPI 5.40
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Fig. 5. Foaming capacity (A) and foam stability
(B) of native(®), 92.3% succinylated (@) ace-
tylated (A) soy protein isolates at various pH
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Table 4. The values of intrinsic viscosity and
interaction coefficient of sey protein isolates at
pH 7.0

Protein vllz:::)l:lst;c i nterac tion

(100ml /g) coefficient

Native SPI 0.1443 4.8549
60.1% succinylated SPI  1.0160 —0.0069
80.5% succinylated SPI  1.1637 —0.1671
86.5% succinylated SPI  1.3450 —0.1797
92.3% succinylated SPI  1.6550 —0.1976
82.1% acetylated SPI 0.5553 0.3306
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