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Effect and mechanism of ferulic acid on aggregation

behavior of glutenin subunits

ZHANG Yiwen' SHEN Wei' XU Kaixiu®

(1. Shandong College of Traditional Chinese Medicine, Yantai, Shandong 264199, China;
2. Ocean University of China, Qingdao, Shandong 266000, China)

Abstract: [ Objective] This paper aims to study the effect of ferulic acid (FA) on the aggregation behavior of glutenin subunits and the
quality of steamed bread. [ Methods] The interaction behavior between FA and gluten subunits with high relative molecular weight (HMW-
GS) and gluten subunits with low relative molecular weight (LMW-GS) was compared to clarify the effect and mechanism of FA addition on
the aggregation of gluten subunits. [ Results] Adding FA with a mass fraction of 0.5% can effectively promote the aggregation of HMW-GS
and LMW-GS, induce the oxidation of free thiol groups to form more disulfide bonds, increase the average particle size of protein
aggregates, and enhance the content of stable a-helices and £-folds. It can also reduce the content of disordered random curls, promote the
formation of HMW-GS and LMW-GS aggregates, further lead to the burial of hydrophobic groups, alleviate their surface hydrophobicity,
and form a more stable tertiary structure. Adding 0.5% FA can induce more aggregation of HMW-GS than LMW-GS. HMW-GS+0.5% FA
can effectively improve the quality of steamed bread. Compared with the original flour, the specific volume increases by 29.62%, and the
hardness decreases by 18.59%. [ Conclusion ] HMW-GS+0.5% FA can effectively improve the quality of steamed bread.
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Figure 1 Change in free thiol content
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Figure 2 Change in disulfide bond content
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Figure 3 Change in average particle size of proteins
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Figure 4 Distribution and variation of secondary structure
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Figure 7 Photos, specific volume, and sensory performance of steamed bread with different treatments
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Table 1 Change in TPA parameters of steamed bread

FE i 3R /N E /mm N FibfHE/(ges) MELIER 1 /N e B /N

CK 34.65+0.98" 1.20+0.04° 0.65+0.010°  —10.00£0.22*  21.58+0.53" 22.56+0.78"
0.0% FA+HMW-GS 30.1941.26" 1.10£0.05¢ 0.62+0.020° —8.0040.24° 19.1240.59° 20.6040.79°
0.5% FA+HMW-GS 28.2141.30° 1.0540.05° 0.600.013¢ —7.0040.28° 18.1420.69° 19.6240.87°
1.0% FA+HMW-GS 30.62+1.42° 1.120.09¢ 0.61+0.013¢ —7.50+0.31° 18.63+0.63¢ 20.1140.84¢
1.5% FA+HMW-GS 35.63+1.52° 1.2540.08" 0.660.011° 10.50+0.31°  22.07+0.66" 23.054+0.63"
0.0% FA+LMW-GS 32.2441.26° 1.1540.06™ 0.6320.020° —8.0020.31° 19.6240.63° 20.6020.87°
0.5% FA+LMW-GS 29.4341.30 1.1040.08° 0.60-0.017° —7.0040.22° 18.634+0.59° 19.624+0.69°
1.0% FA+LMW-GS 30.4141.42° 1.124+0.07% 0.614+0.018¢ —7.504+0.35" 19.1240.56° 20.1140.77
1.5% FA+LMW-GS 34.33+1.52° 1.184+0.05" 0.6440.020° —9.0040.41¢ 21.09+0.68" 22.0740.80°
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