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Mechanism of azodicarbonamide’s impact on protein cross-linking and

quality of soy-wheat Chinese steamed bread
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Abstract; Report on protein cross-linking mechanism of soy-wheat

Chinese steamed bread treated with azodicarbonamide (ADA) was
less while it was known as quality improvement agent of wheat flour.
The content of free thiol (—SH) was determined by DTNB method.
Meanwhile, size-exclusion high performance liquid chromatography
(SE—HPLC) and confocal laser scanning microscope (CLSM) were
used to analyze the content of sodium dodecyl sulfate extractable pro-
teins (SDSEP)and gluten network respectively. In addition, the spe-
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cific loaf volume of soy-wheat Chinese steamed bread was determined
by rapeseed displacement method. TPA was used to test the texture
and the software Image ] was applied to analyze the pore structure of
soy-wheat Chinese steamed bread treated. The result showed that
ADA reduced the content of —SH, which meant that the —S—S—
content was increased. The SDSEP content was decreased and the
extent of protein cross-linking was increased. ADA could promote
proteins aggregating into dense and uniform network. Gelatinized
starches were warped by protein framework. Moreover, ADA made
no significant effect on specific loaf volume and also increased the
hardness. gumminess and chewiness. The gas cell counts were in-
creased, and average size and average friction of gas cells were decreased,
along with the forming of uniform, dense and small pore structure. In
combining the greater protein polymerization with the better quality char-
acteristics of soy-wheat Chinese steamed bread, it indicated that there was
inner relationship between protein cross-linking and the final quality char-
acteristics of soy-wheat Chinese steamed bread.
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Figure 1  Effect of ADA on the content of —SH of soy-
wheat Chinese steamed bread
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Figure 2 SE-—HPLC atlas about ADA’s effect on protein

cross-linking of soy-wheat Chinese steamed bread

in non-reducing conditions
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Figure 3 Effect of ADA on the SDSEP percentage of

soy-wheat Chinese steamed bread
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Figure 4 Effect of ADA on the gluten network of

soy-wheat Chinese steamed bread
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Figure 5 Effect of ADA on SLV of soy-wheat

Chinese steamed bread
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Table 1 Effect of ADA on texture characteristics of soy-wheat Chinese steamed bread
ADA it/ . . 2 o
(mg - kg ) i i i R e % WEL WG [ 52 1
0 1 583.24462. 32¢ 0.92-0. 042 0.79-+£0.01% 1258.31438.11¢ 1 146.36477.57¢ 0.4440.01*
5 2 248.40434.54*  0.9040.01% 0.7840. 01" 1741.70+23.15* 1 564.71+12.90° 0.4140.01"
15 1977.38+60. 75" 0.9040.01% 0.7840. 01" 1611.90+£17.54> 1 395.97446.93> 0.4240.01"
25 2 011. 73439, 46° 0.8940.01° 0.7840. 01" 1567.94+27.58* 1 381.63429,92" 0.4240. 01"
35 2 073.29418.74>  0.90%0.01% 0.77+0.01" 1 608.33+18.25" 1458.02+19.12° 0.4240.01"

T B A [ R R A 22 S (P<C0. 05)
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Figure 6 Effect of ADA on inner gas cell distribution of

soy-wheat Chinese steamed bread
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Table 2 Effect of ADA on inner gas cell distribution of soy-

wheat Chinese steamed bread
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0 1706.00+96. 149 104.94+10.39* 33.80£1.54°

5 3424.80+£122.22* 71.1943.85¢ 29.63+1.67¢

15 3 382.50+86. 692 71.88=+4.50¢ 29.53=+1.52¢

25 3112.70+138. 54> 82.6043. 59" 31.2340. 15"

35 3027.00£205.31¢ 83.8344. 34 30.7740.67"
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