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Inheritance of Gluten Protein Components of a High-Protein Hard Red Spring Wheat
Line Derived from Triticum turgidum var. dicoccoides-Semipreparative RP-HPLC,

Gel Electrophoresis, and Amino Acid Composition Studies'

K. KHAN,2 L. HUCKLE,2 and B. L. JONES3

ABSTRACT Cereal Chem. 69(3):270-274

A high-protein hard red spring (HRS) wheat line (ND 643), derived of the fractions from an Osborne solubility fractionation procedure showed
from crosses with Triticum turgidum var. dicoccoides (a high-protein that ND 643 inherited most of its glutenin and residue proteins from
wild tetraploid) and the HRS wheats Len and RL 4352-1, was investigated Len and RL 4352-1. Quantitative data from the Osborne procedure showed
for inheritance of its protein components. Protein fractions of a 70% that ND 643 contained significantly more gliadin and residue proteins
ethanol extract (gliadin proteins) of meal samples were collected by semi- per unit weight of sample than Len or RL 4352-1. ND 643 also seemed
preparative reversed-phase high-performance liquid chromatography to retain a ratio of gliadin to total glutenin proteins similar to those
(semiprep RP-HPLC). Polyacrylamide gel electrophoresis (PAGE) and of its HRS parents of good bread-making quality. Amino acid composition
sodium dodecyl sulfate (SDS)-PAGE of the fractions from RP-HPLC analyses of the fractions from RP-HPLC showed that ND 643 possessed
showed that ND 643 inherited most of its gliadin components in the proteins having compositions similar to those of its HRS parents.
a- and /8-gliadin regions from T. t. dicoccoides. PAGE and SDS-PAGE

Many researchers have attempted to increase the protein con-
tents of cultivated wheats. High protein contents, ranging from
17 to 27% have been found in wild tetraploid wheats (Avivi 1978).
Of the wild species examined, Triticum turgidum var. dicoccoides
had the highest protein contents. Attempts have been made to
introduce the high-protein factor(s) from T. t. dicoccoides into
bread and durum wheats through conventional plant breeding
techniques. In Israel, Avivi et al (1983) derived high-protein durum
wheat lines containing protein contents of 18-23% by crossing
a durum variety of 15% protein with T. t. dicoccoides. However,
under field conditions the durum lines were prone to severe
lodging. In Australia, Kushnir and Halloran (1984) produced
bread wheat lines with high kernel weights and high-protein
contents from crosses with T. t. dicoccoides. At North Dakota
State University, Joppa and Cantrell (1990) developed a high-
protein durum line from crosses with T. t. dicoccoides. We are

'Published with the approval of the director of the Agricultural Experiment Station,
North Dakota State University, as journal series no. 1988.2
Department of Cereal Science and Food Technology, North Dakota State
University, Fargo 58105.

3
U.S. Department of Agriculture, Agricultural Research Service, Cereal Crops
Research Unit, Madison, WI.

© 1992 American Association of Cereal Chemists, Inc.

not aware, however, of any similarly derived high-protein lines
in commercial production in the United States or other countries.

At North Dakota State University, three high-protein bread
wheat lines were developed from crosses with T. t. dicoccoides.
A previous article (Khan et al 1989) reported on the inheritance
of some of the gliadin and the high-molecular-weight glutenin
proteins of these three lines. The present study is a more detailed
examination of the gluten proteins of one of these lines, ND
643, to determine why this high-protein line possessed the best
rheological and bread-making properties (Khan et al 1989). A
combination of techniques such as semipreparative reversed-phase
high-performance liquid chromatography (RP-HPLC), poly-
acrylamide gel electrophoresis (PAGE), protein solubility frac-
tionation, and amino acid composition analyses provided addi-
tional information on inheritance and bread-making quality of
the protein components of ND 643.

MATERIALS AND METHODS

Wheat Samples
The high-protein line ND 643 and its parents (RL 4352-1, Len,

and T. t. dicoccoides [access. #FA15-3]) were obtained from R.
Frohberg, Crop and Weed Sciences Department, North Dakota
State University, Fargo. ND 643 was derived from a three-way
cross as outlined in Table I of Khan et al (1989). Samples were
obtained from replicated plots grown in the same environment.
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