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Effect of Potato-Rice Protein Composite Gel on Hydration
and Rheological Properties of Potato Powder Dough

HAO Suying, FENG Xiaobo, GUO Zhongqi, YANG Xiaoqing’

(College of Food Science and Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract: Gluten is an important component that controls the quality of dough and flour in food. To improve the quality of
potato gluten-free food by replacing gluten with protein gel, the functional properties of potato-rice protein composite gels
with different ratios and the effects of appropriate addition amounts on the hydration and rheological properties of dough
made from gluten-free potato flour were studied. The results showed that, compared with pure potato protein gel, the pore
size of the composite gel network with a compounding ratio of 1:0.5 was reduced, network structure was denser and more
uniform, water retention increased by 36.6%, emulsion stability increased by 31.7%, and gel strength and Zeta potential
were higher. The optimal ratio of 0%~8% composite gel was added to potato powder. With an increase in the amount of
composite gel, the relaxation time (T,), bound water (A,,), and immobile water (A,,) of the dough first increased and then
decreased, free water (A,;) decreased, and water mobility in the dough decreased. The storage modulus (G') and loss
modulus (G") of the dough as well as the loss tangent value (tand) continued to increase. The stress relaxation
characteristics (E, and E, values) and the hardness of the dough first decreased and then increased, whereas the elasticity,

cohesion, adhesiveness, resilience, and viscoelasticity of the dough increased. These results confirmed that the potato-rice
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protein composite gel exhibited good functional properties, and the addition of 4% composite gel effectively compensated

for the deficiency of potato gluten-free protein and further improved the processing quality of the dough.
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Fig.6 Raman spectra of composite gel with different
composite proportions
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Table 1  Effects of compounding ratio on the secondary
structure of protein gel

IOk eidia)

BB 082 (%) g4 (%) BEEM(%) TR (%)
1:0 24.57£0.86° 28.03£1.25¢ 39.89+0.55"  7.52+0.09"
1:0.25 24.35+0.38" 33.49+0.94° 34.36+1.19° 7.80+0.12°
1:0.5 26.33+0.70° 44.43+0.61° 21.63+1.02¢ 7.61+£0.29°
1:0.75 18.70+0.71° 30.61£1.39° 41.00+0.35* 9.68+1.01°*
1:1 26.57+0.83" 29.07+0.45° 36.74£0.84°  7.62+0.39"
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Fig.7 Transverse relaxation spectra of dough with different
composite gel dosage
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Table 2 Relaxation time and water distribution of dough with different composite gel additions

K T, (ms) Ty,(ms) Ty;(ms) Ay (%) Ay (%) Ay(%)
0% 1.074+0.02° 9.68+0.10° 68.15+0.75°¢ 10.90+0.10* 87.43+0.12° 1.67+0.15°
2% 0.9540.02¢ 9.29+0.10° 65.74+0.29¢ 10.97+0.15% 87.27+0.06° 1.80+0.20°
4% 0.9120.01¢ 8.51+0.24¢ 68.18+0.10° 10.1740.15° 88.60+0.10° 1.20+0.00°
6% 0.80+0.01°¢ 8.91+0.02° 71.05+0.76" 9.60+0.10° 89.20+0.20° 1.23+0.21°
8% 1.01£0.01° 9.28+0.07° 80.50+0.41* 10.0340.15° 88.80+0.10° 1.17+0.23°
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Fig.8 Effect of composite gel addition amount on dynamic
rheological properties of potato flour dough
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Table 3 Effect of composite gel addition amount on texture
characteristics of potato flour dough

Ea T (g) fiihea NP Jie s Il 52 14

0% 2898.45+81.46" 0.12+0.00° 0.16£0.01° 456.40+26.39" 0.05+0.00°
2% 2139.80+179.23° 0.12+0.01° 0.16+0.01° 348.40+44.89° 0.05+0.01°
4% 2568.15£104.52° 0.15+0.00" 0.20+0.00° 507.92+16.42" 0.06:£0.00"
6% 2666.94+147.53® 0.14+0.01* 0.19+0.01* 495.81+35.38™ 0.06+0.00°
8% 2809.22+147.09® 0.14+0.01* 0.19+0.02* 544.01£66.10° 0.060.00°
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Table 4 Maxwell model parameters of potato flour dough
with different additive amounts of composite gel

KE S E,(N/m?) E,(N/m?) 7n(N-s/m*) T(s)
0% 0.77+0.06° 1.40+0.13" 0.27+0.00° 1.25+0.08"
2% 0.66+0.03¢ 1.3940.13" 0.26+0.01° 1.33+0.04®
4% 0.58+0.01¢ 1.21+0.14¢ 0.27+0.01° 1.29+0.12%
6% 0.70+0.01% 1.49+0.16° 0.27+0.00° 1.34£0.11%
8% 0.73+0.02% 1.7240.02° 0.27+0.00* 1.43+0.07°
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