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10% 40°C 15%

Study on Modification by Succinylation of Wheat Gluten
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Abstract In this subject succinic anhydride was used to modify the wheat gluten. The experiments show
that the optimum conditions for acylation of wheat gluten are the concentration of gluten 10% the temperature
of reaction is 40°C  the ratio of succinic anhydride to wheat gluten 15% . After succinylation the solubility
emulsifying ability and foaming ability of wheat gluten are much improved and its effect on intensify weak biceps
flour is improved.
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1.2.5 7 1%
100 ml 100 ml
1 mol NaOH pH pH 8.0~ 1 000 r/min
8.5 30s 20 ml 1 500 r/min
5 min
pH 1.2.6 8
2¢ 100 ml
2 mol NaOH pH 1 min 500 ml
8.0~8.5
3 000 r/min 10 min 45C 10 min
1.2.7
1.2.3
>0 0.1% 1 ml
1% 1 ml 100°C 5 min Mathematica
25C 100 ml / 9
580 nm 1.2.8
20°C 10%
% = — x 100%
1.2.4 3%
5 1% 30 min 3 000 r/min 10%
5 min 1 ml 4 ml
10 min 30 % 20
min 540 nm 1.2.9 BRABENDER
10 mg ml"! GB/T 14614-93 *
10 ml 00.20.40.60.81.0ml
1 ml 4 ml 2
540 nm
2.1
1
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Table 1 The physical and chemical quality of wheat gluten
Example Moisture content Protein content Solubility Emulsifying ability ~Foaming ability =~ Foaming stability
quality % % mg ml"! ml m ml
Gluten 5.10 64.18 0.30 10.00 100.00 50.00
2.2
1.3.8 2
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Table 2 The influence of wheat gluten concentration to the extent of modification and functionality of product

Gluten concentration Succinylation Solubility Foaming ability Foaming stability Emulsifying ability

% % mg ml~ ! ml m ml Overall merit

1 7.6 3.1 65 15 10.0 0.112276

13.7 3.8 160 60 11.2 0.152441
5 29.1 4.8 165 65 11.8 0.165336
59.1 6.4 175 90 12.6 0.194022
10 58.8 6.3 180 100 12.2 0.188272
15 51.8 6.2 180 100 12.2 0.187653
2
5% ~10%
2.3
1.3.8
3
2
3

Table 3 The influence of the temperature to the extent of modification and functionality of product
Reaction temperature Succinylation Solubility Foaming ability Foaming stability Emulsifying ability

C % mg ml~! m ml ml Overall merit
20 29.1 4.8 165 65 11.8 0.154308
25 34.9 4.9 170 90 12.2 0.161391
30 40.4 5.0 175 95 12.3 0.164717
35 58.5 5.3 175 95 12.4 0.167185
40 62.5 5.8 185 105 12.2 0.173624
45 70.7 6.6 185 105 12.2 0.178775

3
4
3 4
4
35~45C

2.4

1.3.8 10% ~ 15%
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Table 4 The influence of the succinic anhydride usage to the extent of modification and functionality of product

Succinic anhydride use level Succinylation Solubility Foaming ability =~ Foaming stability Emulsifying ability
% % mg ml™! ml ml ml Overall merit
1 7.7 1.5 75 30 10 0.116382
3 11.67 2.5 160 55 10.2 0.14771
5 17.56 3.2 165 65 10.6 0.159432
10 38.2 4.8 165 65 11.8 0.176835
15 55 5.5 175 100 11.8 0.196833
20 61.2 5.6 175 105 12.2 0.202809
2.5
10
10% 40°C ~00CCH,CH,-CO-
15%
2.6
5 11
5
Table 5 The comparison of functionality between succinylated gluten with gluten
Example Soluhili})lf Emulsifying ability Foaming stability Foaming ability
mg ml ml ml ml
Gluten 0.3 10 100 50
7.58 13.9 220 125
Succinylated gluten
2 7 3 # 3 #
BRABENDER
2% 2%
6
6 2%
11~13
3* 2f 2#
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Table 6 The water adsorption and rheological properties of doughs added by different wheat gluten

Example m?olaggifil Dough fo:nrrilr?lion time Dough rsneitntle time SOfteniI[}‘% degree

1 66.98 5.4 4.2 135

Weak biceps flour

2 2% 67.68 7.2 4.4 130

Weak biceps flour added by 2% gluten

3 2% 68.12 7.6 9.0 70

Weak biceps flour added by 2% succinylate gluten
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