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Study on the changes of dough gluten protein structure during kneading
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Abstract; This experiment investigated the changes of the gluten
protein structure of the dough during manual kneading. Results:
At the first 2 minutes of kneading, the [ree sulfhydryl group in
the dough was decreased by 10.69% . the disulfide bond was in-
creased by 4.48% , and then was slowly increased or decreased;
the hydrogen bonds was increased significantly (P<0.05), and
the hydrophobic force was decreased significantly (P<C0.05); the
random coil in the secondary structure had an initial sharp drop of
56.52% » and the g-sheet had an initial increase of 32.34% , fol-
lowed by a small increase or decrease, and the a-helix and g-turn
have no significant changes; The SDS extractable rates of

glutenin all decreased to varying degrees; the peak area of B/C-

LMW-GS increased by 4.56 %, 2.61%, 4.11%, 6.73%. 3.18%.
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0.81%, and the peak area of ¢-gliadins decreased by 22.42% .,
10.87% . 11.59% ., 12.87%. 9.22% . and 4.35% . respectively.
Hand kneading promoted the cross-linking polymerization
reaction of gluten protein and made its protein conformation de-
velop in a more orderly and stable direction, thereby enhanced
the viscoelasticity of the dough.
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Figure 1  Changes in dough texture characteristics dur-

ing kneading
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Table 1  Changes of sulfhydryl group and disulfide

bonds in dough during kneading

PR THT I ] / Ui 15 3 AL/ i/ BEAE/
min (pmol » g=1)  (pmol = g™ 1) (pmol « g=H)
0 1.59+0.04¢ 2.0140.03" 5.61+£0.11*
2 1.4240.06° 2.10+0.06" 5.61+0.17¢
4 1.3640.04° 2.11+0.04"> 5.61+0.07¢
6 1.2740.02¢ 2.17+0.02" 5.61+0.07°
8 1.2940.03¢ 2.16+0.02" 5.61+0.08°
10 1.2840.04¢ 2.16+0.05" 5.61+0.13%
15 1.0640.084 2.27+0.06¢ 5.61+0.23°

T RS EER R R W3 2 57 (P<<0.05) ,
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Figure 2 Changes of protein intermolecular forces in

dough during kneading
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Figure 3 Changes of dough protein secondary structure

during kneading

B 220 88 | 2020 F 2 B | RS

b, 5 A A b A — 80 A AR B T R A R
HEE TS50 5 T L - A & AR
25 FESETHRAEAEATERRNETL

Pareyt 25027 ff 55 % B, SDS 1] 3 B3 44 % 11 19 14 &
B[] 4 5.00~7.25 min, SDS 7] % I 22 fet v % 1 0945 8 i
[f] 2 7.25~10.50 min, FH &l 4 o] A1, B & 5 06 0 i 17 . 2%
A8 HE R T BUT B ORI B, 27 RV B A I T Y
AR RE B R 100 J5 . 22 B 2R (L B — 8
TR RE R AR A SR T O min By, X 25 WA 76 R 1 By B, 3
FEW R R A RS N EBE O AUE BT M 25 R A
B A i — LB IOAE .

B 5 T, B 2 SR SR 0 B (0 0t AT, SDS AT 4 BCGHS 4y
U/, SDS AN ] $ BGHS A o =, B R E AR A

0 min
2 min
4 min
6 min
8 min
15 min

7.6 7. 1.8 7.9 8.0 8.1

SR
A~
(=}
(=)

Intensity /AU

w
=
S

8 9 10 11
4B I [a]

Retention time /min
B4 @it SDS TER®@H %G 4 SE-HPLC
A %
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Figure 6 Changes in dough protein subunits during

kneading
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