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Effect of Phytate on the Electrophoretic Behavior of Rapeseed Protein Isolate

Hee-Kyung Cho, Jae-Young Yoon* and Su-Rae Lee

Department of Food and Nutrition, Ewha Woman's University

Abstract

This study was undertaken to investigate the effect of pH and phytate level on the solubility of
the protein due to binding between phytate and low-phytate rapeseed protein isolate by means of
SDS-polyacrylamide gel electrophoresis. Results showed that the number of protein bands decreased
by the increasing amount of phytate added to the soluble extract at pH 2.0 and 5.0 whereas there
was no change at pH 11.5. Among 18 bands of rapeseed proteins at pH 2.0, seven bands (105.8,
523, 37.3, 34.8, 263, 21.3, 184 KDa) were removed by precipitation with 100 mg phytate addition
and six bands (78.8, 46.5, 194, 16.8, 11.7, 8.5 KDa) further disappeared by 150 mg phytate addition.
Among 15 bands at pH 5.0, only four bands disappeared by phytate addition. It is suggested that
the functionality of rapeseed protein isolate can be improved by lowering the phytate content.
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Fig. 2. SDS-PAGE profiles of rapeseed protein isolate
soluble at pH2

Tracks 1, 2, standard M.W. markers; 3, no phytate; 4,

50 mg phytate; 5, 100 mg phytate; 6, 150 mg phytate
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Fig. 3. SDS-PAGE profiles of rapeseed protein isolate
soluble at various pH levels
Tracks 1, standard molecular weight markers; 2, 5, 8,
no phytate; 3, 6, 9, 100 mg phytate; 4, 7, 10, 150 mg
phytate
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Fig. 4. Densitograms of rapeseed protein isolate at pH
2.0 as stained by coomassie blue after SDS-PAGE
A, no phytate; B, 100 mg phytate; C, 150 mg phytate
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Table 1. Relative concentration of protein bands separated by SDS-PAGE for the soluble fractions of rapeseed

protein isolate obtained at various pH and phytate levels

% Relative concn at different pH & phytate levels

Peak MW.
pH 2.0 pH 5.0 pH115
number (KDa)
0 mg 100 mg 150 mg 0mg 100 mg 150 mg 0,100,150 mg

1 7.7 44 6.2 46 185 8.7 13.6 18
2 85 26 34 - 7.6 4.0 44 09
3 91 19 32 5.1 5.3 3.1 51 11
4 10.0 24 33 13 8.3 2.3 5.7 24
5 11.7 49 7.6 - 10.8 13.2 123 38
6 133 10.5 34.8 71.3 38.7 55.1 49.0 48
7 16.8 17.9 21 - 14 — - 23.7
8 184 72 - - 0.8 - - 10.9
9 194 24 2.0 - 0.8 2.1 1.7 2.2
10 21.3 59 - - 1.0 - - 84
11 26.3 44 - - — - — 2.9
12 28.7 74 255 176 2.1 5.7 34 5.3
13 34.8 6.6 - - 13 - - 8.2
14 37.3 4.0 - - 1.3 1.0 1.2 6.3

15 404 - - - 1.9 44 2.9 -
16 46.5 48 10.2 - 0.3 0.5 0.5 50
17 52.3 2.3 — - - - — 24
18 78.8 6.0 1.8 - - - - 64
19 105.8 44 — - - — - 3.7
Total 100.0 100.1 99.9 100.1 100.1 99.8 100.2
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