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Fig.1 The effect of dough mixing process on glutenin

macropolymer content®
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Fig.2 Diagram of shape factor change of soluble

glutenin during dough mixing®!
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—#+— Flour

—e—M3R0

——M3R30
—&— M3R60
—v—M3R9%0
—4+—M5R0
—<4—MS5R30
—>—M5R60
—e—M5R%0

G'/Pa

e e
0.01 0.1 1 10
Frequency/Hz

(a)
T Flour: A 1 P11 & MR & (/N2 K
2% 0,30,60,90 min,

G''[Pa

G 2 R ) S KR, R R
GMP b7 A% 52 538 i ol /N ) R 3 Jo sl [
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T 7= A B e W I A) (454 % B B 21 A8 G
T RE S GMP 1 450 & B, Bifi 5 1B % 1)
[E] A AE 1, GMP HY o B2 T5E 25 49 7341 15 LE fh 28.1%
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3 AREELZHEER GMP RF#EMEEE G'(a)fn G (b))
Fig.3 Viscoelastic modulus G’ (a) and G’ (b) for the GMP of dough with different rest time®!
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Fig.4 Schematic diagram of glutenin superaggregation model in dough processing
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Review on Changes of Glutenin Macropolymer in Wheat Dough Processing

Su Ting, Liu Hongfei, Li Fang, Dai Meiyao, Zhang Bo
(Institute of Food Science and Technology CAAS, Key Laboratory of Agro—Products Processing,
Ministry of Agriculture, Betjing 100193)

Abstract The high molecular weight glutenin subunit forms the skeleton by intermolecular disulfide bond, while the low
molecular weight glutenin subunit binds to the skeleton by disulfide bond, and the aggregates are further formed by non-—
covalent interactions such as hydrophobic interaction, hydrogen bond and electrostatic interaction between the skeletons.
Aggregates that are so complex that even sodium dodecyl sulfate solution cannot disperse or dissolve are called glutenin
macropolymer. The aggregation and deaggregation of glutenin macropolymer has great influence on flour production, dough
viscoelasticity and relative sensory quality. The article summarizes the variation in glutenin macropolymer content and ag-
gregation behavior from wheat kernel to flour and dough processing. During wheat storage, the content of glutenin
macropolymer increased, indicating that glutenin gradually accumulated. In the center of wheat, the proportion of glutenin
macropolymer to total protein was higher, indicating that more protein aggregation occurred in grain center. When mixing
flour and water to form dough, the glutenin particles absorb water and swell, and the glutenin macropolymer content
gradually decreases, indicating that the aggregation degree decreases as well. During the resting process, glutenin
macropolymer content increased, indicating glutenin reaggregation. The analysis of dynamic equilibrium of protein aggrega-
tion and deaggregation at different levels is helpful to reveal the mechanism of glutenin macropolymers changes in wheat
dough processing, which has importance in modulating gluten formation and dough viscoelasticity.

Keywords glutenin macropolymer; dough structure; high molecular weight glutenin subunit; rheological property



