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Identification of a Gene Relating to a Novel Component
Alecting Consistency of Tofu

Kyoko TODA", Tetsuya YAMADA and Makita HAJIKA

National Institute of Crop Science (NICS),
National Agriculture and Food Research Organization (NARO), Ibaraki 305-8518

ABSTRACT

Consistency of tofu is an important factor for evaluating processing properties for
tofu making. Our previous studies indicated that protein content, the 11S/7S ratio
and phytate content affect the consistency of tofu. When the Japanese cultivars
Sachiyutaka and Fukuyutaka were used, these three factors and the consistency
of tofu showed a high multiple correlation. In contrast, when Enrei was used, the
consistency of tofu showed higher actual values than the predicted values, which
are based on the approximate straight line for Fukuyutaka and Sachiyutaka.
Therefore it is predicted that Enrei has a component allecting consistency of tofu
that Fukuyutaka and Sachiyutaka lack. In this study, 53 F2 plants derived from
the cross Enrei x Sachiyutaka were analyzed using SSR markers. Protein content,
the 11S/7S ratio, the phytate content and the consistency of tofu were analyzed
to evaluate the phenotype of the consistency of tofu, which was determined
based on the ratio of the actual values (M) to the predicted values (P). We used
143 SSR markers which showed polymorphisms between Enrei and Sachiyutaka.
The genotype of BARCSOYSSR_10_1614, which is located on chromosome 10,
coincided with the phenotype of the consistency of tofu for 8 F2 plants. The
averages of M/P for F2 plants showing the genotype of Enrei homozygous,
heterozygous and Sachiyutaka homozygous were 1.6, 1.2 and 0.9, respectively. The
Tukey's HSD test detected a significant difference between Enrei homozygous
and heterozygous, and between Enrei homozygous and Sachiyutaka homozygous
(p<0.05). The M/P of Enrei and Sachiyutaka was 1.9 and 1.0, respectively.
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The M/P of F2 Plants showing the genotype of Enrei homozygous decreased
using Satt153 and BARCSOYSSR_10 1684. The M/P of F2 Plants showing the
genotype of Sachiyutaka homozygous increased using BARCSOYSSR_10_1684.
BARCSOYSSR_10_1614 is located between Satt153 and BARCSOYSSR_10_1684.
These results indicated the possibility that a gene factor affecting the
consistency of tofu might be present in the 3 Mb-region between Satt153 and
BARCSOYSSR_10 _1684. Soy Protein Research, Japan 14, 18-21, 2011,

Key words : soybean component, tofu consistency, SSR marker analysis
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Table 1. M/P for Enrei and Sachiyutaka, and average values of M/P” for F2 plants
Average of M/P for F2 Plants showing the same genotype using SSR markers

SSR marker Sattl153 BARCSOYSSR_10 1614 BARCSOYSSR_10_1684 M/P for parents
Map distance (kb)? 0 1552 2991

Enrei homozygous 15° 16° 15° Enrei 19
Heterozygous 1.2° 1.2° 1.3*

Sachiyutaka homozygous 0.9° 0.9° 1.0° Sachiyutaka 1.0

1) Dilerent letters of the same column show a significant dillerence by Tukey's HSD test (p<0.05).
2) Map distance was calculated based on the resources of Soybase (http.//soybase.org/).
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