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ABSTRACT

Soy protein isolates contain about 2% of phytic acid, which is considered as an
antinutrient due to its inhibitory effect on mineral bioavailability. A simple acid
extraction method was developed to reduce phytate content. By extracting with 0.6
M HCI, 96% of phytic acid could be removed. The acid extraction significantly
changed the gel filtration patterns of soy proteins, however, there was no change in
their subunit compositions on SDS-PAGE. The digestibility of soy proteins with
pepsin not with trypsin improved upon the extraction. The increase of the surface
hydrophobicity of phytate-removed soy proteins resulted in the increase of its
emulsifying activity. Moreover, the hydrolysates derived from phytate-removed soy
proteins accelerated the calcium transport across the Caco-2 cell monolayer. Soy
Protein Research, Japan 5, 41-46, 2002.
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Fig. 1. Effects of HCI concentration on the extraction of phytic acid from soy proteins. The extraction was carried
out with various concentrations of aqueous HCI for 30 min at room temperature.
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Fig. 2. Gel filtration HPLC chromatograms of 7S
globulin (A) and 11S globulin (B) before (a) and
after (b) 0.6 M HCl extraction.
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Fig. 3. SDS-PAGE patterns of soy proteins before (a) and
after (b) 0.6 M HCI extraction. SPI, soy protein
isolates; APP, acid precipitated soy proteins.
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Fig. 4. Effect of 0.6 M HCI extraction on the digestibility with pepsin (A) and trypsin (B) of soy protein isolates
before (filled square) and after (open square) 0.6 M HCl extraction.
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Fig. 5. Surface hydrophobicity of soy proteins before (filled square) and after (open square) 0.6 M HCI extraction.
1-Anilino-8-naphthalene-sulfonate (ANS) was used as a fluorescent probe by measuring its fluorescence
intensity (Ex, 390 nm; Em, 470 nm). SPI, soy protein isolates; APP, acid precipitated soy proteins; 7S, 7S

globulin; 115, 11S globulin.
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Fig. 6. Emulsifying activity of soy proteins before (left
bar) and after (right bar) 0.6 M HCl exraction.
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Fig. 7. Inhibitory activities of soy proteins toward
calcium carbonate crystallization before (upper
bar) and after (lower bar) 0.6 M HCl extraction.
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Effects of soy protein hydrolysates on calcium
transport across the Caco-2 cell monolayer.
Soy protein hydrolysates were prepared by
digesting SPI with protease M (S/E = 100 : 1)
for 1 h at 37°C. Various concentration of SPI
hydrolysates (left bar), phytate-removed SPI
hydrolysates (middle bar), and phytate-removed
SPI hydrolysates supplemented with sodium
phytate (0.5 mg/mL) (right bar) were incubated
with the Caco-2 cell monolayer in the presence
of calcium ions for 60 min for the tests.
ANOVA, Duncan’s test; P< 0.05 (mean +SD).
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