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Effect of heat-treatment on wheat glutenin subunits
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Summary Glutenin dispersed in 0.2 M sodium phosphate buffer (pH 7.0) was heated at various temperatures
for 15 min. Effects of the heat-treatment on the subunit pattern was studied by sodium dodecyl
sulfate-polyacrylamide gel electrophoresis (SDS-PAGE). No change in the subunit pattern of glutenin was
observed by heating at 120°C. A high molecular weight protein which did not migrate into gel matrix during
electrophoresis was observed in the glutenin heat-treated at a temperature higher than 130°C. All the subunits

disappeared by heating at 150°C.

Increasing the temperature elevated the ratio of soluble fractions in 7.5%

trichloroacetic acid (TCA-soluble fraction), and about 50% of glutenin changed into TCA-soluble fractions by
heating at 170°C. These results suggest that polymerization and decomposition of glutenin subunits occurred

simultaneously by heating at high temperatures.
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Fig. 1 Sodium dodecyl sulfate polyacrylamide gel

electrophoresis patterns of heat-treated glutenin
suspended in 0.2 M sodium phosphate buffer (pH
7.0) for 15 min.

Lanes: (1) Un-heated glutenin, (2) heat-treated at
100°C, (3) 110°C, (4) 120°C, (5) 130°C, (6)
140°C, (7) 150°C, (8) 160°C, (9) 170°C.

A: high molecular weight subunits,
B: albumn-like polypeptides,
C: low molecular weight subunits.
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Fig. 2 Sodium dodecyl sulfate polyacrylamide gel

electrophoresis patterns of heat-treated glutenin
suspended in 0.01M acetic acid for 15 min.

Lanes: Lanes: (1) Un-heated glutenin, (2) heat
treated at 100°C, (3) 110°C, (4) 120°C, (5)
130°C, (6) 140°C, (7) 150°C, (8) 160°C, (9)
170°C.

A: high molecular weight subunits,
B: albumn-like polypeptides,
C: low molecular weight subunits.
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Fig. 3 Sodium dodecyl sulfate polyacrylamide gel
electrophoresis  patterns of heat-treated low

molecular weight subunit of glutenin, and gliadin
suspended in 0.2 M sodium phosphate buffer (pH
7.0) for 15 min.

Lanes: (1) and (6): Un-heated glutenin, lames (2)
and (7): heat treated at 120°C, lanes (3) and (8):
140°C, lane (4) and (9): 150°C, lanes (5) and

(10): 160°C.
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Fig. 4  Trichloroacetic acid-soluble fraction
(TCA-soluble fraction) of the glutenin heated at
various temperature levels.

The heated glutenin was precipitated by addition of
trichloroacetic acid to 7.5% concentration, and
successive  centrifugation. Amount  of
TCA-soluble fraction was determined by micro
Kjeldhal method. The values are expressed as
percentage against glutenin nitrogen
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Table. 1 Amino acid composition of heat-treated
glutenin*
TCA-soluble TCA-insoluble
fraction** fraction**

Asp 1.10 291
Thr 2.21 2.52
Ser 5.67 5.52
Glu 445 34.7
Pro 12.6 11.3
Gly 14.2 5.67
Ala 2.42 4.12
Cys

Val 3.04 6.94
Met 0.73 1.61
Ile 1.16 4.19
Leu 3.91 8.02
Tyr 3.23 3.32
Phe 1.71 3.86
Lys 0.79 1.72
His 1.23 1.63
Arg 1.46 391

* Values shown are expressed as number of residues
per 100 total residues.

*% Gluten was heated at 170°C for 15 min and added
trichloroacetic acid (TCA) to concentration of 7.5%.
TCA-soluble and —insoluble fractions were separated
by centrifugation, and TCA in the fractions were
removed by extraction with diethyl ether. The
fractions were hydrolyzed with 6 M hydrochloric
acid at 110°C for 24 hr.
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Fig. b Amount of ammonia formed from heat-
treated glutenin at various pH levels.
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Table. 2 Amino acid of heat treated glutenin.*

NT#** Heat treatment (°C) ***
140 170 180

Asp 0.12 0.13 0.12 0.12
Thr 0.16 0.17 0.15 0.14
Ser 0.34 0.36 .033 .031
Glu 1.86 1.91 1.86 1.82
Pro 0.78 0.83 0.79 0.75
Gly 0.51 0.53 0.53 0.54
Ala 0.19 0.19 0.19 0.19
Cys 0.06 0.02 0.01 0.02
Val 0.21 0.22 0.21 0.21
Met 0.07 0.07 0.07 0.07
Ile 0.16 0.16 0.15 0.15
Leu 0.32 0.33 0.32 0.31
Tyr 0.18 0.18 0.17 0.17
Phe 0.16 0.16 0.16 0.15
Lys 0.07 0.07 0.07 0.07
His 0.08 0.08 0.08 0.08
Arg 0.12 0.12 0.11 0.10

* Values shown are expressed as mmoles per 1 gram of
glutenin.

** Un-heated glutenin.

**% Glutenin suspended in 0.2 M sodium phosphate
buffer (pH 7.0) were heated for 15 min.
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