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Effect of Whole Wheat Flour on the Qualities of Youtiao Dough and

Youtiao Product

LI Ling, WANG Li, QIAN Hai-feng, ZHANG Hui, QI Xi-guang
(School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: The effect of whole wheat flour (WWF) on the rheological and pasting properties of youtiao dough and the quality
(expansibility, color, texture, and oil content) of youtiao product were investigated in this study. The results showed that with increasing ratio of
WWEF in the basic formula of youtiao dough to replace refined wheat flour (RWF), the dough development time was decreased from 16.03 min
to 11.33 min and the dough stabilizing time declined from 18.23 min to 10.23 min, whilethe water absorption rate was increased from 64.87% to
76.33%. The pasting properties of youtiao mixed powder were also significantly affected by WWEF. Especially, the viscosity peak decreased
from 1160 to 990.7 (RVU). As for youtiao product, the specific volume of youtiao product using 100% WWF substitution was only 3.01 cm®/g.
Meanwhile, the addition of WWF darkened the surface color of youtiao and the value of L* was decreased from 73.42 to 57.89, while the
moisture content increased from 28.04% to 34.09%. Additionally, the texture of youtiao product was significantly influenced by WWEF. In
particular, the hardness of youtiao with 100% WWF substitution was five times of the control (11958.38 g vs 2490.45 g). The total oil content in
youtiao produced with RWF was 19.60%, while the total oil content in youtiao produced with 100% WWF was only 11.25%. The analyses
showed that the WWF substitution rate was positively correlated (r = 0.869) with the moisture content of youtiao and was negatively correlated
with specific volume (r = 0.995), surface oil content (r = 0.942), and structure oil content (r = 0.951). WWF addition can be used to produce a
type of fried WWF products with low oil content and high nutritional value.
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Table 1 Effect of the WWF substitution rate on the farinograph properties of youtiao dough

2 EABAREY% BOKE % & B AT A /min - @ EARE A E/min R 24840 mm B IFU
0(=#a) 64.8740.12% 16.0326.29 18.2340.75° 207.6740.58° 48.6743.05%
20 67.2340.25 13.6740.35° 14.7340.11° 191.3340.58" 50.3341.53°
40 68.9340.12° 13.2020.44° 12.674.33 177.0043.00° 57.6740.58°
60 70.7749.25" 12.5740.11° 12.830.81° 173.00.00° 63.6741.15
80 73.6740.29° 115740.41° 11.430.44% 170.004.73 64.3342.08"
100 76.3340.29" 11.3340.15° 10.2340.35% 169.30-4.58% 68.674.15°
E: A FHMEETERE (n=3) ; RS T AR FHEATHEEMEF (p<0.05) , akhiIME.
2 &EMEUREI AL E AR REFE R
Table 2 Effect of the WWF substitution rate on the extensograph properties of youtiao dough
A FERBMARE% FaA b &5 & AR fom? FAH A A /BU FEAPE /mm R/E

0(=#a) 223.3026.65° 369.00414.73° 227.3044.72" 1.6040.20°

20 204.0047.63° 407.00421.28" 216.0023.05° 1.830.06°

40 198.6745.85" 441.6747.37° 204.3046.11¢ 2.1340.11°

60 174.6742.09° 488.30415.31° 175.674.52° 2.9340.15°

80 155.3044.51° 491.67415.04° 162.3348.62° 3.3020.20°

100 124.0048.72° 533.008.88° 148.67+44.61° 3.6040.17¢

E: HAAAFHMEETERE (n=3) ; R YRR FEHEATHEEMEF (p<0.05) , ahi ML,
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Table 3 Effect of the WWF substitution rate on the pasting properties of youtiao mixed powder

AERTREMN  FEAEE/RVU FIBIL/RVU RAHEEIRVU = HHE/RVU WLR I C
0(%48) 116649.54' 670.34.72f 1261.526.36° 765.8410.89" 86.7140.46"

20 1129.343.79° 625.3:14.74° 1256.542.12° 752.540.71° 86.980.46°

40 10665.00 56746.08" 1246:4.41° 74742 83° 87.2140.02°

60 1021410.53° 530.345.5° 12314.24% 740.342.83° 87.7840.92%

80 100442.64° 500.743.783" 122948.49° 725.746.08" 88.5340.50°

100 990.7+ 53° 485.748.08° 1205.526.36° 700.540.71° 88.8140.05

E AT HEHTERE (n=3) ; RIT R FERFAREMELS (p<0.05) , akRIME.
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Table 4 Effect of the WWF substitution rate on the color of youtiao product

2 EBAREY% L* b* AE
0(%48) 73.42-41.36° 1.5940.30° 2753 +0.73° 0.00 +0.002
20 69.02-41.91° 3.3740.30° 26.97 +0.63° 4.93 +2.40°
40 66.03+1.09° 5.45:40.31° 27.04 +053° 8.37 +0.97°
60 62.2741.82° 5.81-40.84° 22.57 +1.08° 13.06 +1.49¢
80 58.974.97% 7.66+.39° 2318 +2.22° 16.38 +2.79°¢
100 57.894.71% 7.0240.84° 18.19 +2.79° 19.23 +1.72f

E: BAATFHYEHTEBE (n=8) ; FIZ ¥ AR FEETHEZFM LR (p<0.05) , akRkIME.
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Table 5 Effect of the WWF substitution rate on the texture of youtiao product

A ERIAREIY% HE g M b ik e FEM = A
0(%4) 2490.45485.43° 0.5846.01° 0.8940.01°  1081.51-06.67° 1407.93428.17°  0.1740.00°
20 4058.634126.12" 0.5440.02° 0.8740.01° 1611.22472.40° 1621.61434.35"  0.1640.00°
40 6343.234106.59° 0.540.01° 0.8440.01°  2816.89499.17° 3411.80409.10°  0.156.00%
60 7067.85+121.83° 0.5440.00° 0.8140.01°  3175.57+14.74° 3718.71476.68°  0.1520.00°
80 9427.474260.68° 0.5320.01° 0.8140.01°  3410.78443.68° 4716.70440.49°  0.1526.00%
100 11958.384427.68"  0.5146.02° 0.7640.01°  4449.45471.32' 5357.50481.32"  0.1540.00°
E FUAAFHEETERE (n=5) ; R ¥ RRFHEEATHREMEZRF (p<0.05) , abyR/IME.
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content and total oil content of youtiao product
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Table 6 Correlation analysis of WWF substitution with specific

volume, moisture, and oil contents of youtiao product

Pearson #8 F ks LML
Vo A AKE - -
# A% - A e hE
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