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Abstract

Proteins in Korean rapeseeds, as in many other plantseeds, are usually bound to
phytate molecules. These phytate-bound proteins are of little value as foodstuffs
because of their poor solubility in digestive systems. Therefore- it is necessary to
remove phytates from proteins in order to convert these proteins to a useful
foodstuff.

In this work, an efficient procedure for removal of phytates from defatted Korean
rapeseed was found.

The influence of pH on the solubility of protein and phytate of rapeseed flour
showed that the former was the lowest at pH 5.0 and began to increase as pH
further raised. Meanwhile, the latter was the highest at pH 6.0, however, it was
decreased abruptly at alkaline pH, especially to content of 1.3% at pH 11.5.

The solubility of protein was relatively high in NaCl aqueous solution at pH
6.0~8.0, and did not make any noticeable difference depending on NaCl concent-
ration. On the other hand, the solubility of phytate was high at pH of below 6.0
showing an abrupt decrease at pH of above 6.0.

The solubility of protein in CaCl; aqueous solution was highest at pH 6.0~8.0,
however, there was no significant change at the whole range of tested pH of the
solution. A maximum solubility of phytate was shown at pH 3.0~4.0. And it was
decreased abruptly at a higher pH of the above range and also decreased at a
lower pH with higher CaCl, concentration.
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The solubility of phytate in Na,SO; aqueous solution was highest at pH 5.0~

8.0. As the concentration goes up the maximum value of solubility was found to

move to higher pHs.

Depending on the concentration of Na;SO; the decreasing

pattern was changed in an alkaline solution.

The solubility of phytate in the solution containing low concentration of Ca?*
ion was low in all treatments at pH of above 7.0 and showed the maximum value
at low pH as Ca’* ion concentration increases.

The solubility of protein at pH 11.5 showed the highest value in ImM Ca?* ion

solution.
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Fig. 1. Solubility profiles of protein and phy-

tate from defatted rapeseed flour at
various pH’s.
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Table 1. Effect of NaCl concentration on protein and phytate solubility of defatted rapeseed

flour
Cone, of 39 NaCl §9 NaCl 79 NaCl
pH Protein Phytate Protein Phytate Protein Phytate
mg/g* S(%)** mg/g* S(2%)** meg/g S(%) mg/g S(%) melg $(%) mg/e S(%)
3.0 225.8 45.7 27.48 83.7 243.8 49.3 26.77 81.5 263.7 53.3 27.84 84.8
4.0 249.6 50.5 30.71 93.5 263.7 53.3 28.30 86.2 271.0 54.8 29.15 88.8
5.0  334.7 67.7 29.89 9L.0 357.4 72.3 27.98 85.2 368.2 746 27.34 83.3
6.0 348.0 70.4 28.72 87.5 360.8 72.9 28.44 86.6 356.1 72.0 26.88 81.9
7.0 321.4 650 12.30 37.5 377.4 76.3 12.13 36.9 386.0 78.1 13.30 40.5
80 3147 636 0.64 1.9 382.7 77.4 0.46 1.4 371.4 751 0.92 2.8
9.0  309.4 626 0.43 1.3 368.7 746 0.8 2.7 3727 75.4 0.67 2.1
1.5  333.3 67.4 0.54 5.8 372.1 75.2 0.96 2.9 3847 77.8 0.50 1.5

* Protein and phytate content in extract expressed as mg per g of flour in dry weight basis..
** Solubility was expressed as percent protein or phytate in supernatant divided by total
weight of protein and phytate in suspension.

Table 2. Effect of CaCl, concentration on protein and phytate solubility of defatted repeseed

flour
Conc. of
Cacl, 3% CaCl, 5% CaCl, 7% CaCl,
pH Protein Phytate Protein Phytate Protein Phytate
mg/g* S(%)** mg/g* S(%)** mg/g S(%) mg/z S(%) mg/g S(%) mg/g S(%)
3.0 330.2  66.8 30.18 91.9 300.9 60.9 20.96 91.3 308.3 62.3 32.20 98.1
4.0 332.9 67.3 30.25 92.1 316.2 63.9 18.30 55.7 340.2 68.8 12.38 37.7
5.0 335.5  67.8 0.32 0.97 326.2 66.0 0.14 0.4 354.1 71.6 2.38 7.2
6.0 362.1 71L.2 0.11 0.32 325.5 65.8 0.25 2.7 356.1 72.0 T T
7.0 334.2  67.6 0.35 1.1 334.8 67.7 0.21 0.6 342.8 69.3 0. 04 0.1
8.0 316.2  63.9 0.14 0.4 324.9 65.7 0.8 2.6 347.5 70.3 T T
9.0 311.6  63.0 0.25 0.8 330.2 66.8 0.25 0.8 340.8 68.0 0. 32 0.97
11.5 304.3 61.5 0.25 0.8 314.9 63.7 0.43 1.3 334.2 67.6 T T

* Protein and phytate content in extract expressed as mg per g of flour in dry weight basis..

*% Solubility was expressed as percent protein or phytate in supernatant divided by total
weight of protein and phytate in suspension.
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Table 3. Effect of Na,SO; concentration on protein and phytate solubility of defatted rapessed
flour
Conc.
ot 3% Na,S0; 5% Na,SO; 7% Na;SO;
pH Protein Phytate Protein Phytate Protein Phytate
mg/g* S(%)** mg/g* S(%)** mg/g S(%) mg/z S(%) me/g S(%) mg/g S(%)
3.0 238.3 48.2 19.22 58.5 219. 6 44.4 19.68 59.9 246.8 49.9 20.82 63.4
4.0 271.3 54.9 ; 21.13 64.4 227.3 46.0 22.59 68.8 289.4 58.5 22.16 67.5
5.0 332.0 67.1 22.80 69.4 335.8 67.9 23.97 73.0 357.5 72.4 26.06 79.4
6.0 357.5 72.3 22.52 68.6 371.5 75.1 23.97 73.0 408.6 82.6 25.00 76.1
7.0 383.0 77.4 18.90 57.6 381l.8 77.2 27.66 84.2 434.1 87.8 29.22 89.0
8.0 405.6 82.0 5.96 18.1 388.1 78.5 17.27 52.6 417.1 24.3 31.63 96.3
9.0 421.3 85.2 2.52 7.7 390.7 79.0 8.05 24.5 . 459.6 92.9 22.48 68.5
11.5 446.8 90.3 0.14 0.4 413.7 83.6 0.8 9.2 476.7 96.4 25.28 77.0

* Protein and phytate content in extract expressed as mg per g of flour in dry weight basis.
** Solubility was expressed ar percent protein or phytate in supernatant divided by total
weight of protein and phytate in suspension.
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