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Abstract: To explore the potential application value of soy oligopeptides (SOP) in wheat bread, low-field nuclear magnetic
resonance spectrometer, rheometer, scanning electron microscopy (SEM), and Fourier-transform infrared spectrometer
(FTIR) were used to investigate the effects of SOP (replacing wheat flour at 0.2%, 0.4%, 0.6%, 0.8%, and 1%) on the
moisture distribution, rheological properties, microstructure, and secondary structure of protein in wheat dough. After

baking the dough into bread, the effects of SOP on the specific volume, porosity, textural properties, and relative
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crystallinity of the bread were investigated. The results showed that when the replacement amount of SOP was 1%,

compared with the blank control group, the free water content in the dough decreased by 1.71% (P<0.05). Rheological

analysis revealed that the addition of SOP reduced the G' and G" values of the dough and increased its viscosity. Infrared

spectrum showed that SOP increased the total content of ordered structures (S-sheets and a-helixes) by up to 7.35%,

suggesting a promotion of dough protein transformation from disordered to ordered conformations. The addition of SOP

significantly increased the specific volume and porosity of bread and reduced its hardness (P<0.05). When the substitution

level was 0.4%, the hardness of the bread decreased by 42.27% compared to the control group, and the relative crystallinity

decreased by 1.16% compared with the control. At this substitution level, the bread exhibited a more homogeneous and

finer cellular structure, accompanied by a softer and more palatable texture. These findings demonstrate that SOP exerts a

beneficial impact on bread quality under low substitution conditions.
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Table 1 Effect of SOP on bread quality

FEM 4 (em®/g) LB (%)
e 3.36:0.08" 37.73+0.58°
SOP 0.2% 3.54+0.19® 40.64+1.11¢
SOP 0.4% 3.55+0.03% 42.33+2.00%
SOP 0.6% 3.57+0.01° 43.43+0.97"
SOP 0.8% 3.62+0.09® 44.95+0.57"
SOP 1% 3.67+0.15° 46.80+0.77*
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Fig.5 X-ray diffraction patterns of breads
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Table 2  Effects of SOP on the textural properties of bread

R T (g) S e MR (g) [l 52 14
Z=H 270.94+8.17° 0.85%0.06° 164.11£16.83 140.32+23.72° 0.27+0.06°
SOP 0.2% 212.64+5.25" 0.80+0.01° 137.23+7.18" 109.32+5.85" 0.24+0.01°
SOP 0.4% 156.39+7.80° 0.57+0.02% 73.07+4.86° 41.53+2.70° 0.16+0.01°
SOP 0.6% 179.7342.20° 0.60+0.02° 85.61+9.18% 50.99+4.66° 0.16+0.02°
SOP 0.8% 249.56+17.13* 0.52+0.01° 94.76+1.38° 49.45+0.70° 0.12+0.01°
SOP 1% 255.23+39.59° 0.49+0.07¢ 110.71£5.22¢ 54.59+5.74° 0.15+0.02°
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Table 3  Effect of SOP on bread quality

B I % i A2 i 7 P

ZH 8.9+1.20° 10.6+1.43™ 14.8+1.32° 15.0+1.33° 20.0+2.05°
SOP 0.2% 10.1£1.20% 11.2+1.23* 15.7+1.42% 15.2+0.92° 20.8+1.03%
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SOP 0.6% 10.3+1.42 10.9+0.99® 15.8+0.79® 15.9+0.88% 22.4+2.01%
SOP 0.8% 9.9+1.20™ 10.5+1.27% 15.5+0.85 15.4£0.97° 21.9£0.99%
SOP 1% 9.5:127* 9.6+1.26° 14.6+1.17° 15.0+£0.94° 21.60+1.43%
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