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Interactions of f-Conglycinin and Phosphatidylcholine with Dough Components
Reiko URADE

Graduate School of Agriculture, Kyoto University, Uji 611-0011

ABSTRACT

Soy protein, -conglycinin is known to decrease plasma triacylglycerol and
cholesterol levels in humans. Since these effects of 5-conglycinin are transient, it is
necessary to take it daily to keep in good health. Bread is a convenient vehicle for
introducing S-conglycinin into the daily diet. However, p-conglycinin decreases the
loaf volume of bread. Therefore, strategies to overcome this adverse effect should be
developed. When soy phosphatidylcholine (PC) was added to the ingredients including
[-conglycinin, the adverse effect of this protein on the loaf volume was shown to be
counteracted. This study was carried out to elucidate the mechanism of this
improving effect of PC on bread-making. By confocal microscopy, PC was shown to
associate with gluten in dough. The effects of PC on the volume of dough prepared
with de-lipidated wheat flour were determined. The addition of PC showed
improving effect on the volume of dough with or without j-conglycinin. This effect
reached a plateau when soy PC was supplemented at 4% of wheat flour weight.
However, when PC was supplemented in combination with wheat lipids, a synergistic
increase in dough volume was obtained. These results suggest that PC acts in two
ways, dependent or independent, on wheat lipids in dough. PC showed different
effects depending on the PC molecular species. Soy Protein Research, Japan 7, 52-56,
2004.
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Fig. 1. Effects of soy PC on the volume of dough with
delipidated flour.
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Fig. 2. Effects of soy PC on the volume of dough with
delipidated flour and j-conglycinin. Dough was
made in the absence or presence of soy PC and
the specific volume was measured after 2nd
fermentation.
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Fig. 3. Effects of soy PC and wheat flour lipids on the
volume of dough with delipidated flour and /-
conglycinin. Dough was made in the absence or
presence of soy PC and the specific volume was
measured after 2nd fermentation.

Table 1. Molecular species composition of soy PC

Molecular species Cor(rrlrll)slsclygon
16:0/18:1 4.1+0.1
16:0/18:2 244+ 1.0
16:0/18:3 21+0.2
18:0/18:2 4.8 +0.1
18:1/18:1 2.7 +04
18:1/18:2 151 £0.8
18:2/18:2 35.1+1.8
18:2/18:3 73+09
unknown 44 +0.5

Values are means +SD of 3 independent determinations.
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Fig. 4. DSC heating thermograms of PC molecular species. Endotherms for the gel to liquid-crystalline transitions
of PC molecular species observed at a scanning rate of 5C per min.
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Fig. 5. Effects of a single PC molecular species on the

1)

56

volumes of dough containing SPI. Dough was
made with or without additives. Their specific
volumes were determined.
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Fig. 6. Effects of a single PC molecular species on the

loaf volumes of bread containing SPI. Bread was
made with or without additives. Their specific
volumes were determined. Ratio of bread/dough
was calculated by dividing the volumes of bread
by that of dough shown in Fig. 5.
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