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Functions of Lecithin in Dough and Bread Supplemented with f-Conglycinin
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Graduate School of Agriculture, Kyoto University, Uji 611-0011

ABSTRACT

The soy protein, -conglycinin is known to decrease plasma triacylglycerol and
cholesterol levels in humans. Because these effects of g-conglycinin are transient, it is
necessary to take it daily to maintain such effects. Bread is a convenient vehicle for
introducing p-conglycinin into the daily diet. However, because of its high water-
absorption properties, 3-conglycinin increases the water-absorption capacity of flour,
alters the rheological properties of dough, and decreases the loaf volume of bread.
Studies show the addition of soybean protein isolate or 3-conglycinin decrease loaf
volume. Strategies to overcome these adverse effects should be developed. We added
phosphatidylcholine (PC) to the bread ingredients, in addition to protein isolate and j3-
conglycinin, and the adverse effect of the proteins on loaf volume was counteracted.
Additionally, adding PC showed little effect on the rheological properties of dough,
determined with a Reolograph Gel, a Rheoner, and a Microfarinograph. The function
of PC could not be replaced by phosphatidylethanolamine, phospatidic acid, or
lysophospatidylcholine. The ultrastructure of bread was examined by scanning
electron microscopy. The gas cells in the bread containing proteins from soybean
were smaller than those in the control bread without soy proteins. In the bread
supplemented with soy proteins and PC, the size of the gas cells was similar to those in
the control bread. These results may suggest that PC made the cell walls resistant to
breakage by gas pressure, thereby maintaining the gas-retaining ability and
maintaining the usual loaf volume of the bread. Soy Protein Research, Japan 6, 38-42,
2003.
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Fig. 1. Effects of SPI, £-conglycinin (7S) and soy PC on
the specific volumes of dough and bread. The
specific volumes of the dough and bread were
determined as described under "Methods".
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Fig. 2. Scanning electron micrography of bread. A,
Control; B, SPI; C, SPT and PC. Bars, 200 m.
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Fig. 3. Scanning electron micrography of bread. A,
Control; B, 5% j3 -conglycinin (7S); C, 10% 7S; D,
5% 7S and PC; E, 10% 7S and PC. Bars, 500 zm.

Table 1. Effects of SPI* and soy PC® on the rheological properties® of dough

Rheological property Dough
Control SPI SPI + soy PC
Rheolograph value
Storage modulus (E') (x 10° dyn/cm? 3.9+0.1* 9.8+1.2 11.7+1.5
Loss modulus (E") (x 10° dyn/cm? 2.5+0.2F 5.5+0.6 6.4+0.67
tani (E"/E) 0.64+£0.04 0.56+0.01" 0.55+0.03
Large-deformation property
Force at failure point (g) 26.2+6.6% 55.3+2.6° 55.9+8.0¢
Failure point (cm) 1.06+0.11* 1.03+0.11* 1.05+0.08"

210 % of wheat flour was replaced with SPI.
2% soy PC was added.

¢Values are means + SD of 5 independent determinations. Different letters (x, y, z) in the same row indicate

significant differences among doughs.
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Fig. 4. Effects of various phospholipids on the specific
volume of bread with 10% SPI and shortening.
Bread was made with or without additives.

B E S LA LA 2 BERBICESL, TATRNY
s E Vo EREER R R T 5 VIR TH 5.
—77, PE, VVPCBLUPAIZ2EBZHL 2\
YIRETH DY, fto>T, PCO2EREN N DN A%
FREDUYE L Ho TV B IREESEH VW EEZ LA,

Table 2. Effects of SPI* and soy PC® on the rheological properties® of dough

Farinograph behavior Dough
Control SPI SPI + soy PC soy PC

Water absorption? (mL) 66 78 81 69
Arrival time (min) 7.940.2 6.4+1.00 6.5+0.6" 6.3+1.2
Development time (min) 12.3+0.8* 9.7+1.2¢ 9.74+0.3° 13.0+0.6*
Stability time (min) 27.1+1.1F 9.8+0.9 9.9+1.6 26.8+1.4*

210% of wheat flour was replaced with SPI.

b 2% soy PC was added.

¢Values are means = SD of 3 independent determinations. Different letters (x, y) in the same row indicate

significant differences among doughs.
¢ Amount of water per 100 g of flour.

Table 3. Effects of 3-conglycinin (7S)* and soy PC® on the farinograph behavior® of dough

Farinograph behavior Dough
Control 7S (5%) 75 (5%) 7S (10%) 7S (10%)
soy PC soy PC
Water absorption? (mL) 66 73 76 84 86
Arrival time (min) 7.9+0.2* 3.6+0.4" 5.1+0.4% 4.3£0.8" 4.7£0.9
Development time (min) 12.3+0.8" 7.1+0.5 9.7+0.5 6.8+0.7 7.7+0.6"
Stability time (min) 27.1+1.1* 12.4£0.5 12.4+0.9 10.3+0.8 9.7+0.8

25% or 10 % of wheat flour was replaced with 7S.
b 2% soy PC was added.

°Values are means + SD of 3 independent determinations. Different letters (x, v, z) in the same row indicate

significant differences among doughs.
¢ Amount of water per 100 g of flour.
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