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Abstract: In order to broaden the application of lily flour, wheat
powder substituted with lily flour was applied in bread to improve
nutrient value. The effects of wheat flour substitution with lily
powder (0%, 5%, 10%, 15%, and 20%) on the microstruc-
ture, pasting properties and rheological properties of dough and
the quality of bread were investigated. The results showed that
the water holding capacity increased significantly (P<C0.05) as
the percentage of lily powder increased, while oil holding capacity
first decreased and then increased. The addition of lily flour de-
stroyed the compact and uniform microstructure of gluten. The
pasting temperature of the blending flour showed an upward
trend after adding lily flour, while setback and peak viscosity de-
creased. The elastic modulus and the viscous modulus of the
dough both showed an upward trend. The addition of Lily flour
significantly increased the hardness of the bread (P<C0.05), sig-
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nificantly reduced the springiness, cohesiveness, gumminess,
chewiness, resilience, specific volume and sensory score of the
bread (P <C0.05). Therefore, the addition of Lily flour could
change the properties of the wheat dough and the quality of the
bread, considering the sensory evaluation, the bread with 5% ~
10% lily flour would be acceptable.

Keywords: lily flour; dough properties; sensory qualities; bread
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Table 1 Effects of lily flour addition dosage on color of mixed flour
AHEEBR/% L~ a’ b* AE ™

0 73.42+0.55° —1.34+0.08¢ 8.18+0.04¢ 0.44+0.25¢

) 73.2040.19% —1.31£0.02" 8.3440.15% 0.2440.15%

10 72.7340.18b —1.2940.04" 8.434+0.064 0.6640.16<

15 72.7240.18b —1.31£0.04" 8.85+0.05¢ 0.93+0.10¢

20 72.38+0.20¢ —1.2640.04" 9.1140.15" 1.3440.24"

100 67.47+0.464 —0.88+0.07° 13.36+£0.19% 7.84+0.46%

T R ) 2R A7 7 3 1 22 7 (P<C0.05) .
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Figure 1 Effect of lily flour addition dosage on water and

oil holding capacity of mixed flour
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Table 2 Effects of lily flour addition dosage on pasting properties of mixed flour
HAER/ % WLRE/C WEER A /min  WEEREE/ cp BEFREE/ cp KRR/ ep 8] A= & / cp JA fiAEL/ cp
0 82.20+1.95¢  6.6240.04° 2 353.0067.80* 1 742.004£66.16* 2 833.674106.00* 1 091.67448.52* 611.00+5.007
5 85.02£0.80**  6.40+0.07*> 1 756.33£145.90"> 1 319.67+112.18> 2 256.004137.23" 936.33+27.57"  436.67+50.64¢
10 83.350.05 6.62+0.08* 2 313.67+35.53* 1 786.00+62.10° 2 725.33+42.02* 939.33+20.53> 527.67+26.95"
15 86.47£0.45*  6.334+0.19> 1 338.00428.17¢ 1 057.50£79.90¢ 1 777.00+22.61¢ 719.50+77.07¢  280.50+61.61¢
20 86.70+1.21*  6.4040.18> 1 370.50433.23¢ 1 156.00489.09> 1 802.00441.01¢ 646.00+48.08° 214.50+55.86

T T8 Rk AS [ e A7 78 i 3 1 2% S (P<C0.05)
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Figure 2 Effects of lily flour addition dosage on the

rheological properties of dough
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Table 3 Effects of lily flour addition dosage on texture properties of wheat dough
HEM/ N Wz /g B/ (g + o) e P 33 IEHTE/ g NEL I/ g [l 42
0 18 342.01+£578.46¢ 14 281.82+4 205.67> 0.9740.01* 0.6840.08" 12 470.89+1 313.87¢12 048.92+1 300.58" 0.18+0.01¢
5 12 313.7741015.074 14 393.05+1 341.44> 0.9740.00° 0.8040.03* 9 892.45+586.91¢ 9 570.00£577.06¢ 0.15+0.01¢
10 18 398.60+£459.04¢ 20 067.7241 415.08¢ 0.9740.00* 0.7740.03* 14 137.28+240.75" 13 693.07£241.88* 0.18+0.01¢
15 24 042.864907.69> 14 409.36+5 578.67" 0.974£0.01* 0.64=£0.07 15 442.6041 807.83>14 930.71+1 770.23* 0.2040.01"
20 33 944.784+2 012.24* 4 881.73+588.90*  0.5240.03> 0.58+0.03¢ 19 496.974782.36* 10 193.29897.95¢ 0.2540.01*

T 37 RER [F R A7 AE B35 M 22 7 (P<C0.05)
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Figure 3 Effect of lily flour addition dosage on

microstructure of dough (1 000X)
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Table 4 Effects of lily flour addition dosage on the quality of bread

HARBEIE/% L a” b AE” % BH I
0 75.67+0.92¢ —2.9540.14% 14.79+1.164 7.27+1.30¢ 4.15+0.142 87.20+4.18¢
5 75.05+0.53¢ —3.0240.02" 15.8540.23< 8.06+0.34" 3.98+0.03% 87.20+6.48"
10 73.064+1.28" —3.05+0.05° 16.7240.27" 8.79+0.18" 3.90+0.30* 85.80+4.10%
15 75.27+0.09* —3.06+0.03" 18.48+1.57% 11.62+0.16® 2.7440.08" 81.80+3.43%
20 68.87+0.31¢ —2.8340.08" 20.0440.87¢ 12.7740.73% 2.80+0.19° 77.70+5.60°¢
AR/ % fiJiE /g P N R 1 W HiE/ g WEL W / g Il &2
0 1 057.69+56.17¢ 0.88+0.03% 0.63+0.03*  662.74+33.06* 582.61443.17* 0.26+0.02¢
5 1211.654+45.46" 0.75+0.06" 0.47+0.02>  566.03+38.41¢  426.40+53.77" 0.15+0.02"
10 1 406.17+57.07¢ 0.7440.04" 0.4440.01¢  612.43+42.59>  450.97+38.25" 0.1440.01"
15 1166.124+75.35" 0.6840.06¢ 0.3440.02¢  391.88+16.61¢ 264.83+21.51¢ 0.09£0.01¢
20 987.36+88.30° 0.65+0.05¢ 0.3740.011  368.11+27.67¢  240.06+20.97¢ 0.0940.01°¢
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