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Physiological Function of Highly Purified Soy Proteins (Part )
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ABSTRACT

Soy protein isolate is known to have several beneficial effects on human health,
such as lowering the cholesterol and triacylglycerol levels in the serum. Soy protein
isolate is composed of the major seed storage proteins glycinin and 3 -conglycinin,
and lipophilic proteins (LP), to which a large amount of phospholipids is adsorbed.
In this study, the effects of untreated LP and delipidated LP (DLP) on serum
cholesterol and triacylglycerol levels were determined. Young male Wistar rats
(6-week-old) were fed high cholesterol diets containing 22.5% casein (casein diet),
11.25% casein and 11.25% LP (LP diet), or 11.25% casein and 11.25% DLP (DLP diet)
for 14 days. The serum triacylglycerol and cholesterol levels were significantly
lower in the DLP diet group than in the casein diet group, but not in the LP diet
group. The fecal excretion of triacylglycerol or cholesterol was significantly higher
in the DLP diet group than in the casein diet and/or LP diet groups. Soy Protein
Research, Japan 15, 1-5, 2012.

Key words : lipophilic proteins, phospholipids, serum triacylglycerol, serum
cholesterol, rat
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Defatted Soybean Flour

¥

Extracted twice with 5-fold water at pH 8

Sup

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

¥

Adjusted to pH 5.8

éi.

Adjusted to pH 5.0

\ 4

Incubated at 550

¥

Adjusted to pH 5.5

Fig. 1. Procedure to create LP.
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Fig. 2. Degradation of phospholipid adsorbed
to LP by the phospholipid degradation
enzyme. Suspension of LP was incubated
for the indicated time in the presence of
the phospholipid degradation enzyme. The
extracted lipids from 25 mg of LP were
separated by thin-layer chromatography.
Lipids were developed with I,.
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Table 1. Composition of experimental diets

c Diet
omponent Casein  LP  DLP
Casein 225 11.25 11.25
LP 0 11.25 0
DLP 0 0 11.25
Sucrose 20.0 20.0 20.0
Corn oil 5.0 5.0 5.0
AIN-76 vitamin mixture 10 10 10
AIN-76 mineral mixture 35 35 35
Cellulose 5.0 50 5.0
Choline bitartrate 0.2 0.2 0.2
Cholesterol 05 0.5 0.5
Cholic acid sodium salt 0.125 0.125 0.125
Corn starch 42175 42175 42175
Total (wt %) 100 100 100
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Fig. 3. Elects of casein diet (white bar), LP (gray bar),
or DLP diet (black bar) on food intake during
the experiment. Bars represent the mean *
standard deviation of nine experiments.
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Fig. 4. Effects of casein diet (black circle), LP diet

(white square), or DLP diet (black triangle) on
body weight.

Table 2. Effects of dietary LP or DLP on serum
cholesterol and TG levels

*p>0.001

Liver weight (9/100g body weight)

0 ,
casein LP DLP

Fig. 5. EDects of casein diet (white bar), LP diet (gray
bar), or DLP diet (black bar) on liver weight
in the experiment. Bars represent the mean
+ standard deviation of nine experiments.
* p<0.01 compared to casein group.

Diet T-CHO LDL-C HDL-C TG Table 3. ECects of LP and DLP on Fecal Cholesterol,
't mg/100mL) (mg/100mL) (mg/100mL) (mg/100mL) Bile Acids and TG
Casein 1456+ 196 364+ 86 304+ 52, 988+ 290 Casein LP DLP

LP 1398+ 178 427+ 76 237+ 31*  789% 394 cholesterol ok

DLP 1062t 116* 296+ 54* 221t 21* 483t 138* (mg/g dry feces) 1102+ 214 1042 100 1196+ 117
Values are expressed as mean + SD (n=9) bile acids 172+ 117 185+ 085 222+ 081
* p<0.01 compared to casein group. {tmol/g dry feces)
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122+ 016 140+ 037 193+ 0.79% =
(mg/g dry feces)

Values are expressed as mean + SD (n=9).

Significantly different from LP group (*,p<0.05;
** p<0.01).

® Significantly diJerent from casein group (**p<0.001).
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