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helping to interpret the NMR spectra.

LITERATURE CITED

Archer, M. C.; Clark, S. D.; Thilly, J. E.; Tannenbaum, S. R.
Science (Washington, D.C.) 1971, 174, 1341-1343.

Carisano, A.; Bonecchi, A.; Riva, M. J. Chromatogr. 1969, 45,
264-268.

Correa, P.; Haenszel, W.; Tannenbaum, S.; Archer, M. Lancet
1975, 2, 58-60.

Davidek, J.; Velisek, J.; Klein, S.; Janicek, G. Fleischwirtschaft
1976, 56, 99-100.

Druckrey, H.; Landschiitz, C.; Preussman, R.; Ivankovic, S. Z.
Krebsforsch. 1971, 75, 229-239.

Endo, H.; Minoru, I; Endo, T. In “In Vitro Metabolic Activation
in Mutagenesis Testing”; DeSerre, F. D., et al., Eds.; Elsevier:
Amsterdam, 1976; pp 217-221.

Fujinaka, N.; Masuda, Y., Kuratsune, M. Gann 1976, 67, 679-683.

Greenwald, I.; Levy, 1. J. Org. Chem. 1948, 13, 554-559.

Haenszel, W.; Correa, P. Cancer Res. 1975, 35, 3452-3459.

Hawk, P. B.; Oser, B. L.; Summerson, W. H. “Practical Physio-
logical Chemistry”, 13th ed.; McGraw-Hill: New York, 1954.

Kawabata, T.; Ino, M.; Ohshima, H. Nippon Suisan Gakkaishi
1980, 45, 971-975.

Mirvish, S. S. J. Natl. Cancer Inst. (U.S.) 1971, 46, 1183-1193.

Mirvish, S. S. J. Toxicol. Environ. Health 1977, 2, 1267~1277.

Mirvish, S. S. In “Cancer 1980: Achievements, Challenges,

Prospects for the 1980’s”; Burchenal, J. H.; Oettgen, H. F., Eds.;
Grune and Stratton: New York, 1981; pp 557-587.

Mirvish, S. S.; Cairnes, D. A. Proc. Am. Assoc. Cancer Res. 1981,
22, 140.

Mirvish, S. S.; Karlowski, K.; Cairnes, D. A.; Sams, J. P.; Abraham,
R.; Nielsen, J. J. Agric. Food Chem. 1980, 28, 1175-1182.
Mirvish, S. S.; Nagel, D. L.; Sams, J. J, Org. Chem. 1973, 38,

1325-1329.

National Academy of Sciences “The Health Effects of Nitrate,
Nitrite, and N-Nitroso Compounds”; National Academy of
Sciences: Washington, DC, 1981; Part 1.

Singer, G. M.; Lijinsky, W. J. Agric. Food Chem. 1976, 24, 550-553.

Snell, D.; Snell, C. T. “Colorimetric Methods of Analysis”, 3rd
ed.; Van Nostrand: Princeton, NdJ, 1970; Vol. IV-AA.

Sugimura, T.; Kawachi, T. Methods Cancer Res. 1973, 8, 245-308,

Tannenbaum, S. R.; Moran, D.; Rand, W.; Cuello, C.; Correa, P.
JNCI, J. Natl. Cancer Inst. 1979, 62, 9-12.

Weisburger, J. H. Cancer (J. Am. Cancer Soc.) 1979, 43,
1987-1995.

Wogan, G. N.; Paglialunga, S.; Archer, M. C.; Tannenbaum, S.
R. Cancer Res. 1975, 35, 1981-1984.

Received for review December 18, 1981. Revised manuscript
received May 19, 1982, Accepted June 9, 1982, This work was
supported by Grant PO1-CA-25100 from the National Cancer
Institute.

Formation of Pseudoglycinins and Their Gel Hardness

Tomohiko Mori,* Takashi Nakamura, and Shigeru Utsumi

Native subunit proteins of glycinin, the acidic and basic subunits designated as ASI, ASII, ASIII, and
ASIV and BS, respectively, were isolated by DEAE-Sephadex column chromatography. Pseudoglycinins
were reconstituted from the combinations between BS and each acidic subunits except ASIV. The
pseudoglycinins thus formed were similar to native glycinin; they all consisted of reconstituted inter-
mediary subunits that were composed of acidic and basic subunits linked together by disulfide bridges
and had molecular weights that were about 6 times that of the intermediary subunit. The hardness
of the heat-induced gels from pseudoglycinins was different from those derived from native glycinin,
depending on the acidic subunit composition. ASIII appeared to cause a significant increase in the

hardness of the gel.

Not only are soybeans used for various kinds of tradi-
tional Japanese foods but also their protein products are
used commercially as ingredients in foods. The gel-forming
ability of soybean protein is of significance with respect
to their usage in food systems. It has been reported that
the quality of tofu-gel (one of the Japanese traditional
foods made from soybeans) differs according to the cul-
tivars used (Smith et al., 1960) and that the proportion of
78 and 118 globulins is responsible for the differences in
the physical properties of tofu-gel among soybean cultivars
(Saio et al., 1969). The differences in functional properties
of 7S and 118 globulins were reviewed extensively by Saio
and Watanabe (1978). On the other hand, it has previously
been demonstrated that the subunit compositions of 11S
globulins of soybeans are different among the cultivars
(Mori et al.,, 1981). Thus, it seems likely that the subunit
composition of 11S globulin is related to the physical
properties of foods made from soybeans or their isolated
proteins. However, very little information is available with
respect to the correlation between the physical properties
and the protein structure at the subunit level.

The Research Institute for Food Science, Kyoto Univ-
ersity, Uji, Kyoto 611, Japan.

118 globulin (referred to as glycinin), one of the major
components of the soybean storage protein, has been
shown to be composed of at least three kinds each of acidic
and basic subunits (Catsimpoolas, 1969; Kitamura and
Shibasaki, 1975). Glycinin has been shown to have in-
termediary subunits in which the acidic (o) and basic (8)
subunits are linked by disulfide bridges in 1:1 ratio and
to be composed of (aB)e (Badley et al., 1975; Kitamura et
al., 1976; Mori et al., 1979). In a previous paper we in-
vestigated the reconstitution of intermediary subunits from
native acidic and basic subunits proteins of glycinin and
the hybrid intermediary subunits from combinations of
native subunit proteins of glycinin and sesame 13S globulin
(Mori et al., 1979). Further, preliminary results were ob-
tained for the formation of artificially reconstituted 11S
globulins that have different subunit compositions from
native 118 globulins, i.e., pseudo and hybrid 11S globulins
from combinations of native subunit proteins of glycinin
and broad bean legumin (Utsumi et al., 1980a).

In the present study, in order to elucidate how the
subunits of glycinin contribute to the physical properties
of its gel, we investigated the reconstitution of various
pseudoglycinins from its native subunit proteins and the
textural properties of the gel made from the pseudo-
glycinins.
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