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Abstract

This study was carried out to examine the effects of phytate addition on the solubility and digestibi-
lity of the low-phytate soy protein isolate (LSPI) and high-phytate soy protein isolate (HSPI). In SDS-
polyacrylamide gel electrophoresis of soy protein isolate, different patterns of proteins were observed
in both HSPI and LSPI at various phytate and pH levels, suggesting that phytate may bind specifically
to certain protein fractions at a particular pH. For example, proteins of MW. 1.8~3.5 kDa resisted
phytate binding at acidic pH. LSPI was fractionated into albumin, globulin, gliadin and glutelin, and
phytate was shown to bind with difficultly to all three gliadin bands. Effects of phytate on the pepsin
digestibility of soy proteins were apparent, especially in the short term digestion.
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Fig. 1. SDS-PAGE profiles of high-phytate soy protein
isolate soluble at various pH levels, as stained with
Coomassie

Track 1. standard molecular weight markers; 2, 5, 7,
9, no phytate; 3, 75 mg phytate; 4, 6, 8, 10, 100 mg
phvtate
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Table 1. Relative concentration of protein bands separated by SDS-PAGE for the soluble fractions of high-phytate
soy protein isolate obtained at various pH and phytate levels

% Relative concn at different pH & phytate levels

Poak MW H 2.0 H45 H55 H&5
number  (kDa) s e P B L —
0mg 75 mg 100 mg 0 mg 100 mg 0 mg 100 mg 0 mg 100 mg
1 81.1 56 4.7 - 2.8 3.6 5.8 55
2 72.8 6.5 - - 5.2 24 39 6.7 6.4
3 67.3 4.1 2.9 2.1 2.9 8.6 21 3.1 3.6 4.0
4 60.5 1.9 53 — 2.8 15 1.8 34 4.3
5 52.5 11.3 10.6 164 12.1 - 44 5.9 136 10.0
6 40.0 44 - 4.5 - 21 3.6 4.8 6.5
7 35.0 16.0 219 13.6 175 6.3 9.3 18.5 17.7
8 32.8 44 74 6.5 25 1.9 24 3.1 22
9 31.8 4.8 8.0 6.6 2.3 3.3 3.1 3.1 2.6
10 29.8 2.6 6.6 6.6 34 - 4.3 2.1 2.8 29
11 28.8 1.8 6.1 6.0 23 - 39 34 19 2.0
12 26.9 4.0 7.2 12.1 38 2.5 6.0 1.9 34
13 239 4.1 7.2 11.6 9.1 - 225 18.7 3.3 3.3
14 22.3 2.3 - - 21 378 8.1 53 4.8 45
15 18.0 17.3 16.8 185 16.2 34.9 174 16.0 164 174
16 16.5 - = - = - - - -
17 15.5 2.6 — - 2.1 - 3.8 3.5 3.0 2.6
18 14.8 2.3 24 10.3 4.0 - - -
19 136 4.2 - — 4.2 8.6 6.7 8.2 34 4.6
Total 100.2 100.0 100.0 100.1 100.2 100.0 99.9 100.1 99 9
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Table 2. Relative concentration of protein bands separated by SDS-PAGE for the soluble fractions of low-phytate
soy protein isolate obtained at various pH and phytate levels

% Reldtl\/t‘ concn 4t different pH & phvtate levels
Peak MW, — —

number (kDa) —~ — - -
O mg 100 mg 150 mg 0 mg 10() mg () mg 100 mg 0 mg 100 mg

pH 20 pH45 pH 55  pH 85

|

1 81.1 5.9 1.9 - 2.8 5.2 52 5.7
2 72.8 6.2 7.1 - - - 7.8 6.4 6.1 6.5
3 67.3 4.1 4.1 27 4.6 3.1 4.8
4 60.5 4.0 4.3 - - - 3.0 3.3 3.3 2.6
o 52.5 10.9 12.3 - - - 7.8 7.9 8.3 10.3
6 40.0 3.9 2.9 - 79 5.5 4.7 5.8
7 35.0 13.3 18.5 271 94 10.5 231 212 20.9 216
8 328 6.7 35 4.8 - - 0.8 2.1 3.9 2.0
9 31.8 1.8 3.1 4.1 7.1 8.7 0.8 2.2 3.9 20
10 29.8 1.5 7.5 9.2 5.5 5.1 34 2.3
11 288 1.0 - - 10.6 12.0 0.7 2.2 34 2.1
12 269 3.0 3.9 15.0 105 12.1 3.8 4.3 2.2 19
13 239 34 3.5 5.0 - 3.3 1.6 2.6 3.0
14 22.3 4.3 2.9 6.3 9.1 85 4.2 2.5 2.9 3.0
15 18.0 20.3 20.7 376 19.8 22.5 12.8 14.2 16.5 186
16 16.5 - - 7.3 4.0 3.0 26 1.7 1.7
17 155 2.8 4.3 - 7.7 5.4 2.5 2.5 2.4 1.7
18 14.8 35 3.0 - 7.1 4.0 2.2 24 2.3 1.6
19 13.6 34 3.9 - 3.8 2.9 5.2 4. 0 2.9 30
Total 100.0 99.9 99.9 99.9 99.8 99 9 99 8 100.2 100.2
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Table 3. Relative concentration of protein bands sepa-
rated by SDS-PAGE for the different fractions of low-
phytate soy protein isolate obtained at pH 2.0

PI\??:( ?lf];Z) Albumin Globulin  Gliadin ~ Glutelin
1 81.1 - — - -
2 72.8 - — — 2.2
3 67.3 - - -

4 60.5 - — — 2.4
5 52.5 — 295 3.0
6 40.0 — — - 4.3
7 35.0 20.5 18.7
8 32.8 - - 35.7 -
9 318 - 6.7 — 9.6
10 29.8 - - —
11 28.8 8.6 6.4 - 15.0
12 26.9 124 123 B 4.3
13 239 15.2 18.2 — 5.6
14 22.3 54 6.7 — 6.7
15 18.0 34.1 6.8 43.8 156
16 16.5 - 25 — 7.9
17 155 55 — - 4.7
18 14.8 42 2.2 - -
19 13.6 14.6 8.5 -
Total 100.0 99.8 100.0 100.0
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Table 4. Relative amount of phytate-bidning proteins
in different fractions of low-phytate soy protein isolate
as determined by SDS-PAGE

Number of bound Relative amount

Protein fraction

bands/total bands (%)
Albumm 4/ 8 32.9
Globulin 5/10 59.1
Gliadin 0/ 3 0
Glutelin 7/13 395
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Fig. 4. Effect of phytate on the pepsin digestion of low-
phytate and, high-phytate soy protein isolates
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