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ABSTRACT

Soy proteins were associated with soy lecithin. Soy protein isolate (SPI), 7S and 11S
proteins complexed with lecithin were similarly affected by ethanol treatment to increase
emulsification activity. By this procedure, the conformation of these proteins was changed
resulting in aggregation. Though emulsification activity of the lecithin-SPI complex was
apparently increased by boiling for 1 min, this treatment only caused the 11S protein component
to aggregate resulting in better emulsification activity, regardless of whether it was complexed
with lecithin or not. The increase in emulsification activity caused by ethanol treatment was not
affected by NaCl, whereas the increase by heat treatment was reduced by NaCl. It seems likely
that ethanol and heat treatments change the conformation of soy proteins in different ways.
Calcium ion was enveloped with a membrane system before addition to soy protein to prevent
soy protein from being coagulated and precipitated by calcium ion. Soy lecithin was first
sonicated in calcium salt solution to envelop the calcium ion with a liposomal structure
composed of lecithin. Then, the calcium-lecithin liposomes were added to soy protein solution.
Precipitation and coagulation were not observed in this soy protein-lecithin liposome system
containing 60 mM Ca?*. By this method, it was possible to prepare calcium fortified soy milk
containing more calcium (120 mg/100 g) than in cow’s milk. These results suggest that this
calcium-lecithin liposome system is useful for calcium fortification of soy milk. Nutr. Sci. Soy
Protein, Jpn 6, 15-20, 1985.
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Fig. 1. Relationship between the lecithin to soy protein

isolate ratio and emulsification activity follow-
ing ethanol treatment. With (0) and without
(®)ethanol treatment. EA—emulsification
activity.
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Fig. 2. Effect of ethanol concentration on the increase

of emulsification activity of the lecithin-soy
protein isolate complex. EA—emulsfication
activity.
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CD spectra of lecithin-11S protein complex :
(A) ethanol treated lecithin-11S protein com-
plex (dotted), lecithin-11S protein complex
(solid). (B) difference spectrum of A.
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Table 1. Emulsification activity of fractions
separated by gel filtration®
- Frac- Frac- Frac- Frac-
Protein tion 1 tion 2 tion 3 tion 4
7S 450 145 130 100
118 330 100 105 100

# Fraction numbers as shown in Figs. 6 and 7.
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Table 2. Effect of calcium contents on coagulation
of soy protein isolate (SPI)¢

9s (mM) 0 10 20 30 40 50 60
a (mg/100 g) 0 40 80 120 160 200 240
No heat
—Soybean oil

o o o O 0o O
+SPI
Heat
—Soybean oil

O o X X X X

+SPI
Heat
+Soybean oil

o o O e X X
+SPI

The concentrations of reagents are as follows:
lecithin, 0.5%; soybean oil, 3%; SPI, 3.5%. Ca was
added in a mixture of calcium lactate and sodium
citrate (1:1:5). The heating was carried out at 37°C for
10min. X, coagulation; e, turbid,; o, clear solution.
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Gel filtration of 11S protein. C, 11S protein; E,
ethanol treated 11S protein; L, lecithin-11S
protein complex; LE, ethanol treated lecithin-
11S protein complex. Peaks 1-4 were used for
the determination of emulsification activity.
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9. Effect of heat treatment on emulsification
activity of soy protein isolate (SPI), 7S and 115
proteins. C, control; L, lecithin-protein com-
plex; H, heat treated protein; LH, heat treated
lecithin-protein complex; EA—emulsification
activity.
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to respective untreated complexes.
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