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Effect of Cooking and Processing on the Phytate Content
and Protein Digestibility of Soybean
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Abstract

This study was undertaken to find out the effect of phytate on the protein digestibility of various
soybean foods, including soy milk, bean curd, curd residue, cheongkukjang, soy sauce, and soy paste.
The phytate content of soybean was 2.4%, which decreased to 0.2%, 0.7%, and 0.4% in soy milk,
bean curd, and curd residue, respectively, and to 0.2% and 1.0% in soy sauce and soy paste, respecti-
vely. The phytate/protein ratio was not correlated with protein digestibility by pepsin whereas the
ratio was highly correlated with pancreatin digestibility (p<0.01, r= —0.73). According to SDS-PAGE
for the soluble protein fractions, soaked bean showed an alteration in soluble components and bean
curd residue exihibited newer low molecular weight bands. Fermented soy products showed no protein

band, likely due to degradation.
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Table 1. Protein and phytate contents of various soy products
Moisture Protein Phytate Relative Phytate/protein
S .
oy product (%) (%) (”/r dw basis) phytate* ratio (%)
Soybean 10.0 31.6 2.67 1.00 7.7
Dehulled soybean 10.0 294 2.64 0.99 7.7
Soaked soybean 64.5 12.5 2.64 0.39 7.4
Soy milk 92.0 36 2.70 0.09 6.2
Bean curd 76.1 11.3 291 0.29 6.2
Bean curd residue 81.4 4.2 2.32 0.18 10.2
Cheongkukjang 65.8 14.6 2.53 0.36 6.0
Meju 36.8 26.7 2.24 0.59 5.7
Soy sauce 76.0 9.5 0.80 0.08 2.1
Soy paste | 46.3 17.0 1.88 0.42 6.9
Soy paste II 64.2 9.6 0.54 0.08 2.1
Defatted soyflour 6.9 43.4 2.63 1.02 5.8
High-phytate SPI 2.3 704 145 0.59 21
Low-phytate SPI 31 76.5 0.27 0.11 0.4

*Relative concentration of phytate on “as-is basis”.

as related to 249% in raw soybean
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Fig. 1. Protein digestibility of various soy products hydrolyzed by pepsin
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Fig. 2. Protein digestibility of various soy products hydrolyzed by pancreatin
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Fig. 3. Interrelation between phytate/protein ratio and
protein digestibility by pancreatin of various soy produ-
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Table 2. Relative concentration of protein bands separated by SDS-PAGE at pH 2 for soluble fractions of various

soy products (% of whole bands)

Peak MW. Soy Dehulled  Soaked Beancurd Soy Bean Soy
no (kDa) bean soybean soybean residue milk curd flour HSPI LSPI
1 169.8 - 2.0 - — — — - -
2 1175 2.5 15 - - 1.7 - - — -
3 100.0 49 3.9 31 1.8 5.6 2.5 5.6 47 85
4 85.1 5.3 6.2 32 6.2 74 2.2 49 6.0 9.0
5 771 — — 24 - — - — — -
6 741 24 32 - - 33 — 1.8 2.7 44
7 64.6 2.3 1.5 21 2.3 3.7 - 3.3 3.6 41
8 56.2 - - 2.4 2.5 2.1 - - -
9 53.7 9.1 7.1 2.7 3.2 94 3.0 7.7 10.6 12.1
10 389 39 7.7 5.3 - 85 - 79 5.8 6.1
11 339 123 12.0 214 19.7 193 233 20.9 14.7 24.0
12 309 49 4.7 - - 6.6 - 20 26 —
13 26.9 3.0 29 5.4 6.1 4.7 115 34 4.6 —
14 25.1 33 3.0 29 2.9 3.7 4.0 3.2 36 -
15 24 5 38 33 6.2 8.0 - 8.9 2.8 4.0 -
16 214 49 5.5 51 24 - 5.8 3.6 37 -
17 19.1 16 1.7 31 2.2 - 4.7 5.7 7.2 —
18 178 19 24 2.2 6.4 - 35 - - -
19 145 16.7 16.5 59 54 16.0 39 194 15.6 22.3
20 13.8 - - 44 34 - 54 1.1 - 2.6
21 12.3 135 7.1 15.4 13.2 6.6 186 2.2 55 —
22 104 38 99 - 10.7 36 - 4.7 5.3 6.8
23 9.3 ~ - 4.5 - - - -
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