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SDS-PAGE Profiles of Major Protein Fractions from Cereal Grains
and Nutritional Assessment for the Cereal Albumins
by Grain-Contaminant Bacterial Growth Curve
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Major protein fractions from cereal grains were extracted by the Osborne method and
compared by SDS-PAGE analysis. Correlation of amino acid compositions in the individual
albumin fractions with the growth curves of the grain-contaminant bacteria which were
cultured in the medium containing the albumin as only one nitrogen source was discussed.

Wheat, buckwheat and rice proteins displayed their individual major marker protein
subunits which have been generally known as the HMW for wheat glutelins, the 25 kDa and
32 kDa for buckwheat globulins and for rice glutelins.

In millets, however, significantly similar SDS-PAGE patterns of polypeptide components
were seen among their individual fractions, especially proso and Italian millets contained
almost indentical polypeptide subunits in their albumin, globulin and prolamin fractions.

Although the grain-contaminant bacterial growth curves were found to be variable depen-
ding on the each cereal albumins, some correlations bestween the bacterial growth and nutri-
tional quality of cereal proteins were observed, suggesting that bacterial growth curves by
means of cereal proteins may be an useful tool for nutritional assessment of cereal proteins.
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Fig. 1. Comparison with SDS-PAGE patterns of protein fractions extracted from various grains.
Panel A (wheat) and B (buckwheat) : Lanes 1 to 6 contain total flour, albuminis, globulins,
prolamins, glutelins and the insoluble residue at concentrations of about 40 to 50 xg of pro-
tein, respectively. Lane M contains low molecular weight standard proteins (see the
materials and methods). The same shall apply hereinafter.

Panel C (rice) and D (sawa millet) : Lanes 1 to 4 contain albumins, globulins, prolamins and
glutelins, respectively.

Panel E (Italian millet) and F (proso millet) : The lanes contain the fractions corresponding
to those in the panel C or D.
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Fig. 2. Comparison of SDS-PAGE profiles of the individual protein fractions from cereal grains.

Scanning of the stained gels was carried out by a densitometer.
Panels A to D are to be correspond to albumins, globulins, prolamins and glutelins, respective-

ly.

Line 1 to 5 denote uruchi-rice, proso millet, Italian millet, sawa millet and wheat, respectively.
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Table 1. Amino Acid Compositions of Albumin Fractions from Cereal Grains (mol%)

Albumin fractions? from

Amino acid Rice Barley Wheat Rye Corn P. Millet
UruchiP MochiP
Asp 10.8 8.9 4.8 7.8 6.8 13.0 4.6
The 4.7 4.3 2.8 3.9 3.3 4.0 4.6
Ser 5.2 4.5 3.2 4.6 4.1 4.2 4.5
Glu 12.5 11.0 30.0 27.2 30.5 13.2 21.5
Pro 6.6 6.3 14.0 11.4 15.3 8.9 4.9
Gly 6.9 6.1 2.9 4.9 3.8 6.1 6.3
Ala 8.7 8.0 3.2 5.4 4.1 6.7 6.9
Cys 2.9 2.2 1.2 5.7 2.7 3.7 2.4
Val 8.7 6.3 5.0 5.8 5.2 3.9 5.1
Met 2.5 2.8 2.9 1.9 2.2 1.1 1.7
Ile 4.1 3.0 3.7 3.8 4.2 2.6 3.1
Leu 7.9 7.5 6.7 8.5 6.7 3.8 6.0
Tyr 3.9 4.8 2.6 3.9 2.2 2.5 3.1
Phe 3.0 4.0 5.4 6.0 5.2 2.1 3.3
Lys 4.9 5.7 2.8 4.7 3.4 6.0 6.4
His 2.6 2.2 2.0 2.3 2.1 2.3 2.6
Arg 8.4 8.0 3.9 5.2 4.6 7.2 9.1

aShukla, T. P. (2).
bEEEL M, 1975, BAIEE, 22:113-118.

Table 2. Essential amino acid composition of cereal albumins

Essential Proso Rice
Amino acid Wheat Rye Barlery Millet Uruchi Mochi Corn
Ile 3.8 4.2 3.7 3.1 4.1 3.0 2.6
Leu 8.5 6.7 6.7 6.0 7.9 7.5 3.8
Lys 4.7 34 2.8 6.5 4.9 5.7 6.0
Cys+Met 7.7 4.9 4.1 4.1 5.4 5.0 4.9
Phe 6.0 5.2 5.4 3.3 3.0 4.0 4.9
The 3.9 3.3 2.8 4.6 4.7 4.3 4.0
Val 5.8 5.2 5.0 5.1 8.7 6.3 6.0
EA- 40.4 32.9 30.5 32.7 38.7 35.8 32.2
TAb 112.2 106.4 97.1 96.2 96.0 93.1 91.3
EA/TTAc¢ 36.0 30.9 31.4 34.0 40.3 38.5 35.3
Types of BGCH INEH S*oEH B a— R

2Total amounts of essential amino acids.

bTotal amounts of amino acids from Table 1.
cNutritional values.

dAbbreviation of the type of bacterial growth curves.
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Fig. 3. Growth curves of grain-contaminant

bacteria cultured in PBS containing in-
dividual cereal albumins as a sole source
of nitrogen. The albumins are added in
PBS at concentrations of 3 to 4 mg/ml
and incubated at 30°C with gentle shak-
ing.

Panel A to G display wheat, rye, barley,
proso millet, uruchi-and mochi-rice and
corn, respectively.
Bacterial strains :
(wild type),
(IAM 1521),

Esherichia coli K 12
. Bacillus subtilis H
: B, cereus No 3131,
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