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Effect of Phytate on the Solubility and Digestibility of Soy Protein Isolates
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Abstract

Phytic acid known as an antinutritional factor was studied for its effect on the solubility and digesti-
bility of high-phytate and low-phytate soy protein isolates (SPI) obtained by two different methods
of pH adjustment. Phytic acid content was 2.48% in high-phytate SPI and 0.72% in low-phytate SPIL
Solubility of soy proteins was higher in low-phytate SPI than in high-phytate SPI at all pH values
tested and it was lowered by adding more phytic acid to result in precipitation of the proteins. The
inhibitory effect of phytic acid toward pepsin digestion of SPI increased by the increasing amount
of phytic acid added and its effect was slightly higher in high-phytate SPI than in low-phytate SPIL
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Table 1. Moisture and phytic acid contents in defatted
soy flour and soy protein isolates

Moisture Phytic Product
Samples acid vield*
(%) (%) (%)
Defatted soy flour 6.15 3.65 -
High-phytate SPI 6.98 2.48 4.6
Low-phytate SP] 9.50 0.72 19.8

g dry SPI/100g defatted soy flour
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Fig. 1. Solubility of two soy protein isolates at various
pH levels
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Table 2. Effect of phytate concentration on the protein binding of high-phytate soy protein isolate at pH 2.5

Total phytate Total phytate(mg) Total protein(mg) ‘ Phytate/protem ratio
added — - I
(mg/g SPD) Supernatant Precipitate” Supernatant Preupltdte Supernatant Preupltdtt
0 214 34 158.7 771.3 0.13 0.004
25 39.1 10.7 59.3 870.7 0.66 0.012
50 40.9 339 46 925.4 8.39 0.037
75 389 60.9 1.0 929.0 38.90 0.066

“Calculated by substracting total phytate in the supernatant from sum of added phytate and the amount(24.8 mg)

present in 1g of high-phytate SPI

PCalculated by substracting total protein in the supernatant from total protein(930 mg) in lg of high-phytate SPI

Table 3. Effect of phytate concentration on the protein binding of low-phytate soy protein isolate at pH 2.5

Total phytate Total phytate(mg) ]otdl protem(mg ‘r Ph\tdte/pmtem ratio

added(mg/g SPI) | Supernatant Preupltate” Supt rnatant Pleupltate Supematant Preupltate
0 7.2 0.0 510.0 395.0 0.014 0.000
25 304 1.8 309.6 595.4 0.098 0.003
30 33.7 23.5 7.7 897.3 4.38 0.026
75 377 44.5 3.5 901.5 10.77 0.049

“Calculated by substracting total phytate in the supernatant from sum of added phytate and the amount(7.2 mg) present

in 1g of low-phytate SPI

PCalculated by substracting total protein in the supernatant from total protein(905 mg) in 1g of high-phytate SPI
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Fig. 3. Effect of phytate on the pepsin digestion of soy
protein isolates
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