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Effect of Reconstituted Liquid Egg on the Rheological Properties
of Wheat Dough and Bread Quality

HE Ying', CHI Yujie"", CHI Yuan™"

(1.College of Food Science, Northeast Agricultural University, Harbin 150030, China;
2.College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract: This study aimed to explore the influence of reconstituted liquid egg on the processing performance of wheat
dough and baking quality of bread, a farinograph and a rheometer were used to investigate the farinograph characteristics,
viscoelasticity, creep-recovery characteristic and fermentability of wheat dough. The microstructure of the dough was
observed by scanning electron microscope, and the specific volume, texture characteristics and crumb structure of bread.
The results showed that compared with egg-free dough (blank control), the reconstituted liquid egg containing egg yolk
extended the development time and stability time of the dough, increased the fermentation volume, and improved the air-
holding capacity. As egg yolk proportion in reconstituted liquid egg increased, the viscoelasticity of the dough first
increased and then decreased, while the strain exhibited a completely opposite trend. When yolk proportion in reconstituted
liquid egg reached 70%, the dough had the largest viscoelasticity, the strongest resistance against external deformation and
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the most stable structure. With this formulation, the specific volume of the bread was the largest (4.82 mL/g ), which was

26.5% higher than the bread with sodium stearyl lactate (SSL group). The hardness and gumminess were the lowest, which

were 261.50 g and 219.224 g, the cohesiveness was the highest, which was 0.848, and the elasticity and resilience were also

at a high level, which increased by 5.9% and 11.6%, compared with the SSL group. However, liquid egg containing

excessive egg yolks (80%~100%) could adversely affect the inner structure of the dough, resulting in a decrease in the size

of the bread and a rough internal tissue. In summary, reconstituted liquid egg with 70% of yolk exhibits the best effect on

improving the processing performance of dough and baking quality of bread.

Key words: reconstituted liquid egg; rheology; food texture; dough; bread
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Fig.5 Scanning electron microscope of wheat dough (500x)
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Table 1 Effect of reconstituted liquid egg on the texture characteristics of bread
LR Wz (g) M MR BT AL (g) 52 1

Z=H 1017.23£13.02° 0.882+0.015¢ 0.652+0.0242 663.889+32.76° 602.932+16.68° 0.311+0.091°

SSL 713.21£18.12¢ 0.934+0.004% 0.734+0.017° 553.671£22.51¢ 478.875+31.25¢ 0.368+0.021¢

EYO0 1532.54+44.27° 0.932+0.001% 0.672+0.003¢ 1009.490+26.73° 921.075+21.36" 0.284+0.008°
EY10 1135.50+£39.51° 0.927+0.005° 0.728+0.006° 827.653+36.06° 760.766+29.51° 0.302+0.009°
EY20 760.26+15.93¢ 0.928+0.006" 0.74120.010° 563.690+4.07¢ 523.078+1.08¢ 0.362+0.007¢
EY30 538.564+22.44° 0.943+0.008* 0.762+0.011%* 410.361+17.67° 387.045£18.71° 0.389+0.003"¢
EY40 455.67+£32.76" 0.959+0.014% 0.789+0.025% 367.091+15.34 358.624+28.13F 0.394+0.026"°
EY50 356.62+23.08%" 0.970+0.012* 0.832:+0.028% 300.641+22.89¢ 300.550+15.97" 0.421£0.023%
EY60 292.95+15.65' 0.985:0.009* 0.845+0.021° 248.339+12.92" 244.579+10.56! 0.430+0.016"
EY70 261.50+18.21' 0.975+0.011* 0.848+0.024° 225.727+21.00" 219.224420.92 0.411+0.010%
EYS80 310.34+10.51" 0.970£0.004* 0.810£0.004% 245.275+8.39" 236.891+6.28' 0.38120.006
EY90 381.24+25.392 0.966+0.006™ 0.793+0.009% 298.431+15.05¢8 289.572+14.51" 0.389+0.007*¢
EY100 447.81£11.80" 0.946+0.002 0.784+0.003 350.966+10.44" 331.910+£10.36' 0.375+0.014

T A=A/ NE R oR 225 1. 35 (P<0.05), R2[FH] .
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Table 2  Effect of reconstituted liquid egg on the cell
texture of bread

MEFER LB (%)  SALWEA(mm?) SFLEE (cells/cm?)
2 14.67+0.71° 0.28+0.018 4942 6¢
SSL 19.84+0.33¢ 0.33+0.05° 56+2.0%f
EY0 16.48+0.45" 0.30+0.03" 52+1.9'%
EY10 18.91+0.98° 0.33+0.01° 54+3.7°
EY20 19.52+0.59° 0.330.06° 56+1.0%
EY30 21.76=1.07¢ 0.34+0.09° 57450
EY40 23.38+0.64% 0.36+0.02¢ 60+4.0%
EY50 24.93+0.74° 0.39+0.06° 63+1.8"
EY60 28.12+1.27° 0.43+0.08" 65+2.8°
EY70 28.82+0.31° 0.44+0.14° 65+5.1°
EYS80 27.93+1.81% 0.47+0.07° 62+3.3"
EY90 27.54+1.44% 0.48+0.05° 59426

EY100 26.35+2.32° 0.48+0.10° 5744 8%

3 i
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