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Effects of flaxseed meal on the characteristics of wheat dough
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Abstract: To explore the utilization of flaxseed meal in traditional fermented flour products, the effects
of cold-pressed flaxseed meal on the characteristics of wheat dough were evaluated. Thermal mechanics,
thermodynamics, rheology, gluten content and microstructure of the wheat dough mixed with cold-
pressed flaxseed meal were analyzed. The results show that water absorption of the dough is increased
with the addition of cold-pressed flaxseed meal. Retrogradation of the wheat dough mixed with cold-
pressed flaxseed meal is retarded compared with the whole wheat dough. The addition of cold-pressed
flaxseed meal can reduce the formation time of the dough. The addition of cold-pressed flaxseed meal
can improve the gelatinization temperature of the whole wheat flour. The maximum fermentation height
and total CO, production of the dough mixed with could-pressed flaxseed meal are decreased, while the
gas retention rate is increased. The elastic and the viscous modulus of the mixed dough show an increase
and decrease pattern with the increment of cold-pressed flaxseed meal. The gluten content and the

ordered structure decrease slightly, and the continuity of dough network structure becomes worse. When
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the addition of flaxseed meal is within the range of 5%~ 25%, the influence of flaxseed meal on the

characteristics of wheat dough is small. However, when the addition of flaxseed meal is above 25%,

significant quality deteoration of the dough is observed. In conclusion, the addition of flaxseed meal

should be kept below 25% to maintain the sensory quality, and improve the application of flaxseed meal

and the nutritional value of wheat flour products.
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Tab.1 Effects of flaxseed meal on thermal mechanical properties of wheat dough

M WK /% J¥ B} R] /min 5 B} ] /min C1-C2/(N-m) C3-C4/(N'm) C5-C4/(N-m)
0% 65.35+0.57" 9.50+0.17° 10.40+£0.11° 0.59+0.00° 0.16£0.01° 0.81£0.01°
5% 68.15+0.16° 6.06+0.37" 8.41+0.04° 0.61+0.01° 0.13+0.01° 0.75+0.03°
15% 72.00+0.00° 4.18+0.25" 6.44%0.33" 0.65+0.03" 0.23+0.01° 0.5240.01"
25% 74.10+0.42° 3.770.09" 5.39+0.16" 0.62+0.04° 0.26£0.01° 0.43+0.02°
35% 74.40+0.28° 3.85+0.11° 6.03+0.28" 0.58+0.00" 0.29+0.01° 0.43+0.01°
50% 80.20+0.28" 3.500.49" 8.38+0.84° 0.48+0.04° 0.31+0.01° 0.39+0.02°
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Fig.1 DSC curves of wheat flour and mixed flour
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Tab.2 Effects of flaxseed meal on thermodynamic
characteristics of wheat flour
IR, VDR ZORIEE/ e B/
k6 k6 < (Jgh)
0%  57.42+£0.40° 65.11£0.17° 75.11+0.18" 5.878+0.013"
50  57.50£0.20° 65.43£0.26"  75.3340.14°  5.462+0.009°

15% 58.01£0.16° 65.94+£0.09"  76.44+0.12° 4.805+0.006"

BT 250 58.524023™ 66234033  76.61+0.10° 4.196+0.014°
350, 59.1240.16°  66.62+0.16"  76.66£0.02° 3.854+0.006"
509% 58.88+021° 67.27+0.37°  76.54+0.14° 2.887+0.014°
100%
0%  86.68+0.03" 97.83+£0.16" 108.58+0.12" 0.778+0.008"
50,  86.46£0.16° 98.16+£0.11° 112.81+0.12° 1.061£0.004°

15% 87.01£0.06° 103.70£0.04° 115.47+0.10° 2.265+0.004°

T 259 87.8840.19° 103.76£0.06° 117.23+£0.06° 2.658+0.009"

350, 88.28+0.01° 105.75+0.23" 114.38+0.11° 2.301+0.017"
50% 89.55+0.13° 105.66£0.15° 117.04+0.06° 2.496+0.024°

100% 90.97+0.23" 106.08+0.08° 117.09+0.04° 4.274+0.012°
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Tab.3 Effects of flaxseed meal on the rheological properties of
wheat dough during fermentation

M H,/mm V/mL V/mL R/%

0% 68.9+0.70° 1660+6.36° 1348+4.95° 81.20+0.57"
5% 69.7+1.13° 1674494.75"  1364+48.08°  81.55+1.77"
15%  60.45:0.49°  1143+£10.07"  1120+£14.85"  97.98+0.35°
25%  50.75+1.20"  1161+27.58"  1138+22.63°  98.01=0.71°
350,  40.15+0.21° 986+7.78" 937+5.66" 95.05+0.61°
50%  24.00+0.85"  1049+27.58" 944+14.85" 90.00+0.99"
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Fig.2 Effects of flaxseed meal on dynamic rheological
properties of wheat dough
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Fig.3 Effects of flaxseed meal on wet gluten content
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Fig. 4 Effects of flaxseed meal on secondary structure of
gluten protein
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Fig. 5 SEM of flaxseed meal on the microstructure of dough
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