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The properties of soymilk, which prepared from soybeans of six varieties haviﬁg different subunit
composition, were studied. Soymilk’s protein particles were fractionated in size by differential
centrifugation. The particles of more than 100 nm, 100-40 nm, and less than 40 nm in diameter were
obtained as large protein particles (LP), medium protein particles (MP), and supernatant protein (SP),
respectively. The LP content in all raw soymilks decreased and the MP content increased by heating,
but the MP content in soymilk prepared from GILM (7 S rich) did not increase so much by heating.
When calcium chloride was added to the soymilks, the protein solubilities of the soymilk from Karikei
434 (11 S rich) decreased sharply between 6 and 8 mM calcium chloride, while that from GILM
decreased sharply between 10 and 12 mM. The concentration of magnesium chloride, which began to
decrease the protein solubilities, was similar to that of calcium chloride. But a decreasing slope of the
protein solubilities by magnesium chloride was gentler than that by calcium chloride. The precipi-
tation pH of protein by magnesium chloride was 0.1 pH higher than that by calcium chloride.
Phytate in the soymilks accelerated a pH-decrease on the addition of calcium chloride. These results
suggest that higher calcium and magnesium concentrations are required for the 7S globulin
rich-soymilk coagulation than for normal soymilk coagulation, and that the pH decrease by the
addition of calcium in phytate rich-soymilk is greater than that in low phytate soymilk.
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Fig. 1

SDS-polyacrylamide gel electrophoresis
of soymilk proteins from 6 varieties

A, Karikei 434 ; B, Miyagisirome ; C, IOM ; D,
Karikei 423 ; E, Nanbusirome + Okusirome ; F,
GILM.
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Fig. 2 Distribution of the protein particles
from various soymilks, before (RAW)
and after (SOY) heating

K 43, Karikei 434 ; MIY, Miyagisirome ; K 42,
Karikei 423 ; NAN, Nanbusirome + Okusirome.
Large (l), medium ([]) protein particles and
supernatant protein (@) are shown.
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Fig. 3 Effects of calcium on protein solubility
of various soymilks
Samples are Karikei 43¢ (—O—),
Miyagisirome (—@——), IOM (——A—),
Karikei 423 (——A&A——), Nanbusirome +Oku-
sirome (- [ }and GILM (———).
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Fig. 4 Effects of pH on protein solubility on
the addition of calcium to various
soymilks

Symbols are the same as those in Fig. 3.
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Effects - of magnesium on
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Fig. 5 protein

Symbols are the same as those in Fig. 3.
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Fig. 6 Effects of pH on protein solubility on
the addition of magnesium or calcium

to various soymilks

The addition of calcium or magnesium ;

Karikei 434 (——O—) or (- @), IOM
(—A—) or (&) and GILM (-]
-------- ) or (M)
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Table 1 pHs of various soymilks at various calcium concentrations and amounts of phytate in various

soymilks
) ) (Crﬁ(l\:/}i Amount of
Various soymilks A pH* phytate
0 4 8 12 16 20 (mg/g protein)
Karikei434 6.62 6.34 6.05 5.84 5.69 5.58 1.04 79.5
Miyagisirome 6.55 6.28 6.00 5.84 5.70 5.62 0.93 47.4
IOM 6.64 6.35 6.08 5.92 5.81 5.75 0.89 38.7
Karikei423 6.71 6.44 6.18 6.00 5.88 5.79 0.92 53.9
Nanbu+Okusi** 6.66 6.37 6.10 5.89 5.76 5.68 0.98 46.2
GILM 6.58 6.32 6.05 5.87 5.78 5.68 0.90 34.4

* A pH is derived by subtracting pH of soymilk at 20 mM calcium from that at 0 mM calcium.

** Nanbusirome +Okusirome
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