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Physiological Function of Highly Purified Soy Proteins
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ABSTRACT

We developed a method to prepare highly purified soybean glycinin (11S). Both
polar lipids and lipophilic proteins, which are major impurities in crude 11S
prepared by conventional methods, were removed by the novel method. We then
tested the elect of the highly purified 11S on the serum cholesterol level in Wistar
rats. Male 6-week-old rats were fed an ad libitum diet containing 22% casein, crude
11S, or highly purified 11S as a protein source for 14 days. Food intake and body
weight gain were almost the same among the rats, despite their diets. Relative
liver weight was significantly lower in rats fed crude 11S and highly purified 11S
than in the casein group. The concentrations of total cholesterol and low-density
lipoprotein cholesterol in the rats' serum were also significantly lower in the crude
11S and highly purified 11S groups than in the casein group. The serum cholesterol
lowering ellect depends upon the dietary level of 11S. Soy Protein Research, Japan
14, 7-11, 2011,
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Defatted Soybean Flour (heated) |

¥

Extracted once with 8-fold water at pH 8

Sup.

Added sodium sulfite (final conc. 1 mmol/L)

¥

Adjusted to pH 5.8
PPT
Dissolved in water

¥

Added Na-SO: (final conc. 1 mol/L)

-

Adjusted to pH 4.5

Sup.

Diluted with 50-fold water at pH 4.5

PPT

Fig. 1. Procedure to create highly purified 11S.
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Fig. 2. Purity of 11S preparation. A: soy protein isolate
(SPI), crude 11S, or highly purified 11S (20u g)
were subjected to SDS-PAGE. Proteins were
stained with Coomassie Brilliant Blue R-250. B:
The extracted lipids from 25 mg of soy protein
isolate, crude 11S, or highly purified 11S were
separated by thin-layer chromatography.
Lipids were developed with 1,.

0000o0ooddvol 1420110

O00OFig30000000000OFg. 4000000
oooooooooooooooooooooooon
oooooooooooooooooooooooon
gooobooboooobousooobnsocooooon
OO000OFrig. 50000000 O00O0O0O0O0O00O00O
LoLOooooooboobooooooooooniso
oobousgooooooooooasobooooon
00000000 Table 207

18.0

16.0 & |

3
1a.0 1L sl I e TR Ak
12.0 u = - s — - - o - -

10.0

Food intake (g)
o
o o

4.0

2.0

00 12 3 45 6 7 8 9 10111213 14
Feeding period (day)
Fig. 3. Effects of casein diet (white bar), crude
11S diet (gray bar), or highly purified 11S
(pure 11S) diet (black bar) on food intake in
Experiment 1. Bars represent the mean *
standard deviation of seven experiments.
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Fig. 4. EQects of casein diet (black circle), crude 11S
diet (white square), or highly purified 11S (pure
11S) diet (black triangle) on body weight in
Experiment 1. Values represent the mean +
standard deviation of seven experiments.
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Table 1. Composition of experimental diets
Diet
Experiment 1

Experiment 2

Component
Control Crude Pure Crude Pure
11S 11S 11S 11S
Casein 225 0 0 1125 1125
Crude 11S 0 225 0 1125 0
Pure 11S 0 0 225 0 1125
Sucrose 200 200 200 20.0 20.0
Corn oil 50 50 50 50 50
Cellulose 50 50 50 50 50

mineral mixture* 35 35 35 35 35
vitamin mixture* 1.0 10 10 10 10
Choline bitartrate 0.2 02 02 02 0.2

Cholesterol 05 05 05 05 05

Cholic acid
sodium salt 0125 0125 0125 0125 0125

Corn starch 42175 42175 42175 42175 42175
Total (wt %) 100 100 100 100 100

*AIN-76

Table 2. Efects of dietary 11S on serum cholesterol
level (mg/dL)
Experiment 1 (n0 7)

Diet T-CHO LDL-C HDL-C
Casein 1343 314 302
Crude 118 118.1* 341 21.9*
Pure 118 103.6* 237* 25,6
Experiment 2 (n0 9)
Diet T-CHO LDL-C HDL-C
Casein 1373 321 302
Crude 11S 1227 327 233
Pure 118 1312 352 242
*p<0.05
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Fig. 5. Effects of casein diet (white bar), crude
11S diet (gray bar), or highly purified 11S
(pure 11S) diet (black bar) on liver weight
in Experiment 1. Bars represent the mean
+ standard deviation of seven experiments.
*0<0.05; *p<0.01 compared to casein group.
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