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Fig.1 Typical thermonmechanical curve from Mixolab
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Table 2

Effects of different addition levels of extrogenous proteins on thermomechanical properties

of reconstruct dough determined by Mixolab
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¥/% HAEMmin KK B/G C2/Nm

C1-C2/Nm C3/Nm C4/C3/Nm C5-C4/Nm

=g
KL Eq

Likka

BiEd

0
10
20
30
40
50
10
20
30
40
10
20
30
40
50

0.475 £0.003
0.580+0.019*
0.485 +0.008
0.625+0.007"
0.640+0.0107
0.750 £0.006°
0.560+0.004*
0.555+0.011*
0.560 £ 0.007+
0.650+0.009"
0.615£0.005*
0.555+0.014*
0.695 +0.004*
1.005+£0.017"
1.090+0.019°

62.5+0.000"
63.8+0.000"
64.5 +0.000
65.7 £0.000¢
66.9+0.001°
68.6+0.002
61.6+0.000"
59.3+0.001°
57.0+0.000"
54.1 +0.000°
63.1£0.0000
62.0+£0.0000
62.1+0.0000
61.1+0.000¢

0.497+0.002° 0.623+0.007* 0.785+0.014" 0.238+0.006* 2.617+0.021"

0.436 £0.004* 0.643£0.011* 0.653+0.007* 0.236+0.008" 2.521 £0.087"

0.147+0.011*
0.162+0.012
0.195+0.009*
0.188 +£0.006*
0.489 +0.004*
0.555+0.008"
0.635+0.002°
0.654 +0.003"

0.941+0.019"
0.910£0.021"
0.933 +0.060"
0.926 +0.090"
0.607+0.011°
0.560+0.003"
0.456+0.014*
0.434+0.011°

0.531 £0.017* 0.587£0.022"
0.581+0.012* 0.526+0.023"

0.596 £0.016"
0.687 £0.009™ 0.445+0.028*

0.517+0.015*

62.0+0.003* 0.740+0.010° 0.347+0.021"

2.097+0.051° 0.866+0.021" 0.765+0.019"
2.156+0.033" 0.845+0.009" 0.730£0.011*
2.167+0.018" 0.820+0.004" 0.735+0.012*
2.173+£0.077* 0.822£0.013" 0.768 +0.008"
0.7170.010" 0.197+0.007° 3.082+0.048"
0.756 +0.013* 0.181 +0.003" 3.294+0.041°
0.830+0.006° 0.139+0.002* 3.759+0.059"
0.831+0.008 0.166+0.009" 4.062+0.092°
1.022+0.009" 0.140+0.003* 2.942+0.053"
1.050+0.015" 0.120+0.009* 3.004+£0.046"°
0.929+0.019" 0.109+0.010" 3.124+0.017"
0.976+0.017" 0.108+0.007* 3.244+0.078"
0.938+0.027" 0.101+0.011" 3.139+0.043"
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Fig.2 Effects of soy protein on rheological properties G' and G" of reconstruct dough
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Fig3 Effects of casein on 6" and 6" of reconstructed dough
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Table 3 Texture measurement about three kinds of protein in steamed bread

& B 3 2o 4 /5 H N 5 Mt AR it oL o} 1
WA EG 100 13.68 + 1.50" 0.0833 = 0.03" 0.88 +0.07 9.14 +1.18" 85.7 £5.46"
Xika 10 2047 + 2.50¢ 0.0340 + 0.01* 0.86 + 0.03* 10.38 + 1.89" 161.4+ 7.416°

20 19.75 £ 2.21° 0.0518 £ 0.02" 0.85 + 0.05 9.96 +2.56° 137.4 +3.89
30 36.74 + 4.10° 0.0576 + 0.01" 0.74 £ 0.04 10.07 £ 2.89° 269.7 + 10.09*
40 5541 £ 3.69° 0.0704 + 0.02° 0.72 £ 0.01" 10.36 £ 3.10° 349.7 £ 4.90r
50 86.95 « 3.70¢ 0.1041 + 0.01° 0.63 £0.01" 10.38 + 1.18° 524.4 + 15.00
W i a 100 13.68 + 1.50° 0.0833 + 0.03" 0.88 = 0.07 914+ 1.18° 857 £546°
#Ea 10 16.24 + 4.54" 0.0333 + 0.03 0.84 £ 0.01° 10.35 £ 1.12° 1345 £ 12.90"
20 22.66 + 2.56° 0.0747 £ 0.02" 0.79 +0.03° 10.33 £2.09° 181.4 + 5.46°
30 3245+ 3.10¢ 0.0778 + 0.04" 0.78 £ 0.02 10.63 + 1.09 238.6 + 5.89°
40 41.74 + 1.89 0.0884 + 0.03 0.75 £ 0.01" 10.53 + 0.97¢ 288.4 + 6.87°
50 5803211 0.0894 + 0.02! 0.64+0.04° 10.15 + 2.09" 351.7+3.57
i i &G 100 13.68 + 1.50° 0.0833 + 0.03° 0.88 +0.07 9.14 + 1.18" 85.7+£546"
LikxG 10 2040+ 1.7 0.0415 £ 0.01° 0.88 +0.03° 9.10 = 1.00 124.2 + 2.90*
20 2478 + 1.80¢ 0.0467 + 0.03" 0.86 £ 0.01° 9.12 +2.64 161.6 + 9.08"
30 35.26 +2.22¢ 0.0589 + 0.03 0.81 = 0.02" 9.83 +0.87" 206.2 + 5.46"
40 35.31 + 3.35¢ 0.0596 + 0.02° 0.76 £ 0.02* 10.13 + 0.98° 2213+ 11.98°
50 46.52 + 1.89" 0.0597 + 0.01° 0.75 £ 0.06° 1012 £1.23° 2894 + 1546
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Table 4 Comparison of the sensory evaluation of steamed bread

i HR¥E/% ) & iF #Aoit o R ok At a
#F B 0 142+0.1 97+01 13+0.3 18+0.1 14+04 43+01 73.2+04
Keka 10 13+02 59+03 10+£0.2 19+0.2 13+£04 39+04 64.8 + 0.8
20 11£02 5301 102£04 17 0.1 11304 3501 583+1.0
30 96+0.1 4702 96+0.1 16 £0.1 9802 27202 524417
40 7+03 4+02 94 +£0.1 14+04 9+04 2301 457 +09
50 4+03 41+03 8+04 142 +0.1 96+03 1.5+03 414+19
LikEE 10 302 79+0.1 9+0.1 17+0.3 13501 44+01 548+26
20 4.7+0.1 7104 702 15 0.1 12102 4+£02 499 +28
30 69+0.1 72+02 68+02 153+03 96+0.1 3502 493 +£3.1
40 9+04 69+04 7.3+0.1 14 £0.1 8203 26+03 48+43
50 10.1 £ 0.1 7+0.1 7103 1202 83£0.1 1.2+04 45.7 £5.9
BEa 10 104 +£0.2 89+04 122+£03 175 £0.1 12304 401 653+2.1
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Effects of Three Functional Proteins on Rheological Properties of Starch-gluten Dough
and Quality of Steamed Bread
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Abstract Soy protein, whev protein and casein are nutrient-rich protein sources. This study investigated the effects
of three extrogenous proteins on the properties of reconstitmted dough and the quality of Chinese steamed bread (CSB).
The Mixolab results indicated that soybean protein could significantly (P<0.05) increased the water absorption of dough,
while whey protein reduced it, and casein had no obvious effect on water absorption. All three extrogenous proteins could
significantly increase the dough stability time, and casein protein was the most effective, while whey protein had the
least influence. Whey protein and casein have little effect on the starch gelatinization parameters in the dough, and the
soybean protein have a significant effect on the peak torque C3 and retrogradation value. The effects of three kinds of
extrogenous proteins on the dynamic rheological parameters of reconstructed dough have a certain effect. The soybean pro-
tein has the greatest influence on the elastic modulus (6") and viscous modulus (6”) of the dough system, the casein fol-
lowed, the whey protein has little effect on the G° and 6", In the aspect of CSB's quality, the three proteins had a
positive effect on the elastic parameter of the CSB. The 10% substitution value of whey protein had a positive effect on
the flavor. All sensory evaluation data were more close to the control gronp when the substitution value of casein protein
was 10%. The results of this study can lay the foundation for exploring the interaction between the protein and the key

components of the dough.

Keywords soy protein; whey protein; casein; rheological properties; steamed bread; texture



