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Modification of Wheat Gluten by Acylation
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partment Zhengzhou Institute of Technology Zhengzhou 450052 China

Abstract In this subject acetic anhydride was used to modify the wheat gluten. The experiments
showed that the optimal conditions of acylation of wheat gluten were S 5% 35 °C  and a ratio of
15% of acetic anhydride to wheat gluten. After acylation the solubility emulsifying activity and
foaming capacity of wheat gluten were improved much. The effect of modified wheat gluten on the in-
tensification of weak biceps flour was improved.
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1% 3% 5% 8% 10% 15%
1 20
1.1 C 10%
1.2 2
85-1 20 °C 25 °C 30 C 40 C 45 C
JJ-1 .
7230 TGL- 3% 10%.
1GC 3
BRABENDER 1% 3% 5% 10% 15% 20%
1.3 5% 20 C.
1.3.1 GB5479—85 4 . 1.3.10
1.3.2 GB/T 14614—93. 4.
GB5511—85 4 . )
1.3.3
10 ¢ 1 mol/L. NaOH 2.1
pH 8.0~8.5 1
2 mol/L NaOH pH 1
8.0~8.5 3 000 r/min 10 min Tab.1 The physical and chemical quality of wheat gluten
45 C
Moore and Stein > © . /% /% mg/mL mL  mL mL
1.3.5 5.1 64.18 0.3 10 100 50
5
1.3.6 78 2.2
1% 100 mL 100
mL 1 000 1/ 2
min 30 s 1500 r/min 5 min
1.3.7
? 2g 100 mL
1 min
500 mL
10 min
1.3.8
Mathematica
10 .
1.3.9 5% ~ 10%
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2 2.4
Tab.2 The effect of wheat gluten concentration on the extent 4
of modification and functionality of product
/ / / /
mg/mlL  mL mL mL
1% 0.760 2.2 65 35 10.3 0.146875 4
3%  0.650 2.6 160 55 10.5 0.163685
Tab.4 The effect of the anhydride usage on the extent of
5% 0.534 2.9 185 70 10.6 0.172833 modification and functionality of product
8%  0.409 2.9 185 70 11 0.17716
10% 0.360 2.8 170 60 10.8 0.170805 / / s/
mg/mL mL mL mL
15% 0.346 2.8 170 60 10.6 0.168642
1% 0.700 1.4 140 40 10.1 0.151528
2.3 3% 0.650 2.8 150 45  10.3 0.159983
3 5% 0.594 3.5 175 75 10.5 0.175591
10% 0.564 4.9 170 60 10.8 0.177542
15% 0.543 2.7 170 60 10.6 0.170605
20% 0.373 2.5 160 55 10.4 0.164752
3
5% ~
Tab.3 The effect of the temperature on the extent of modifi- 10%
cation and functionality of product 2.5
/ / / /
mg/mL ml mL mL
20 °C 0.789 1.3 65 25 10 0.137071
25 °C 0.704 2.6 150 50 10.5 0.162506
30 C 0.663 3.5 195 90 11 0.18485
35 °C 0.499 3.2 180 70 11 0.178167
40 C 0.355 3.2 170 65 10.8 0.173941
45 C 0.192 2.1 170 60 10.5 0.163466
L, 3* 5.
5~7
A1 B, Cs
5% 35 C 15% .

30 ~40 C
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5 8
Tab.5 The level of every factor Tab.8 The functionality of acylated gluten and gluten
/ / /
A B C D mg/mL mL mL /mL
1 15% 130 <C 1 5% 1 0.3 10 100 >0
2 1 5% 235<C 2 10% 2 4.84 12.5 195 75
3 15% 3 40 C 3 15% 3 g
4 2 8% 130 <C 2 10% 3
5 2 8% 235%C 3 15% 1
6 2 8% 3 40 C 1 5% 2
7 3 10% 130 <C 3 15% 2 .
8 3 10% 235%C 1 5% 3
CH;—
9 3 10% 3 40 C 2 10% 1 CO—
6
Tab.6 The results of orthogonal test
12
/ / / /
mg/mL. mL  mL  mL
1 3.3 185 50 10.8 0.110709 3
2 4.7 195 75 12 0.127363 1
3 3.7 200 75 11.5 0.12402 2
4 2.8 180 60 10.5 0.108991 4
5 2.7 175 60 10.4 0.106966 6
6 3.4 170 55 10.5 0.106884 7
7 2.3 175 45 10.3 0.102155 9
8 22 175 50 11 0.105523 8 2.7
9 3.1 175 55 10.5 0.107389 5 9 20
7

Tab.7 The results of optimization
I 0.362092 0.321855 0.325064 3 2
1l 0.32284 0.339852 0.336402 2 1
I 0.315067 0.338293 0.338534 3 3
R 0.047025 0.017997 0.01347 3

2.6

8 13 14
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9
Tab.9 The rheological properties of doughs added by differ-
ent wheat gluten 50 35 C
/ / / 15%
mL min min /Fu 2
1 66.98 5.4 4.2 135
3
2 2% 67.68 7.2 4.4 130
3 2% 67.94 5.6 5.0 90
3
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