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Abstract: Mushroom (Lentinus..edodes) caps and stems were powdered using four different grinding methods (ordinary grinding,
shear-ultrafine grinding, jet-ultrafine grinding, and nano-ultrafine grinding) and added to bread dough. The effects of the powders on dough
fermentation characteristics and bread quality were analyzed. The results indicated that powdered mushroom increased the hardness of dough in
a dose-dependent manner, where.the increase was-higher with powdered mushroom stems as compared to caps. Adhesiveness of the dough
decreased with the_amount of mushroom powder added; at 4.0% the dough was relatively hard with relatively poor viscoelasticity when
compared with.the control. The results showed that addition of <1% mushroom cap powder obtained by nano-ultrafine grinding, resulted in
good quality dough, with relatively low hardness as well as relatively high viscosity and gas production after fermentation for 200 min. On the
other hand, the results for bread quality with <1% mushroom cap powder obtained by jet-ultrafine and nano-ultrafine grinding were similar to
those with control dough. The bread made with powdered mushroom stem obtained by nano-ultrafine grinding showed moderate brightness,
white color, relatively good elasticity and resilience, as well as low hardness and chewiness.
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Table 1 Methods used to prepare L. edodes cap and stem powders

L EN LB AR AR HRARI R AR PR
AR JYL-CO12 Zafffipl  YSC-701 A4 ARAL  LNJ-120 SR AL CIM-SY-B & a4kt & B
EEZH B 20min; it 100 B 5% % 20 min #H2h 5~35 Cif#f, ##6h
iz Ay 54.58 36.09 7.00 0.54
Ak 59.60 26.55 7.05 0.46
%2 WEEERS R
Table 2 Recipe for wheat dough used in this study
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Table 3 Recipe for bread used in this study
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Fig.1 Schematic diagram of the testing device used to measure
fermentation performance of wheat dough
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Table 4 Effect of adding powdered L. edodes caps obtained by different grinding methods, on the hardness of wheat dough

N R AR A
BFE/min =&
0.5 1.0 2.0 40 05 1.0 2.0 4.0
0 702.01 1011.30 1101.01 1387.52 1520.01 995.31 1002.82 1123.41 -1388.40
30 550.03 87852 89563 1257.31 1355.62 883.01 92531 987.71 . 1178.10
60 507.72 633.61 679.20 105142 1125.31 621.20 77850 82150 .928.31
90 408.91 45184 54920 94160 1022.63 489.63 563.91  663.84  732.02
120 361.23 371.62 421.31 725.20 886.91 40051 41220 52942 612.42
o SRR R R AR
A 18] /min
0.5 1.0 2.0 4.0 0.5 1.0 2.0 4.0
0 905.20 1202.20 1098.40 1200.52 915.73 992.30 1108.20 1145.94
30 852.63 922.31 943.01 1022.31 842.40 884.71 902.84 1005.42
60 72210 863.01 83451 976.73 71031 79553 87431 904.53
90 594.72 62573 630.10 796.01 583.83° 623.10 669.02 735.10
120 396.41 44294 536.31 625.21 388.01 400.31 515.62 592.84
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Table 5 Effect of adding powdered L. edodes stems obtained by different grinding methods, on the hardness of wheat dough

o . L@yt BT Ao
HhE/min &g
05 1.0 2.0 40 0.5 1.0 2.0 40
0 702.01 996.41 1006.20 1223.01 1423.94 92241 984.61 1303.81 153341
30 550.03 861.32 869.73 1075.42 1216.31 816.93 877.63 1130.62 1302.30
60 507.72 62194 65251 89831 971.74 585.41 746.94 929.01 1024.72
90 40891 449.31 533.82 729.10 832.01 462.72 51831 71453 883.01
120 361.23 388.62 413.10 563.21 623.52 42551 430.82 588.21 646.42
N SRR R ARSI
A 18] /min
0.5 1.0 2.0 4.0 0.5 1.0 2.0 4.0
0 884.30 1130.62 1100.61 1322.83 879.61 926.41 1009.30 1215.30
30 810.10 932.84 98352 1109.10 810.62 826.10 934.20 1002.51
60 70341 853.31 911.94 967.21 695.30 756.93 828.83 932.01
90 546.82 60352 75821 843.53 54941 61851 70741 811.94
120 42051 45094 540.30 596.01 377.02 389.20 510.01 627.10
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Fig.7 Effect of adding powdered L. edodes stems obtained by

different grinding methods, on the color of bread
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Table 6 Effect of adding.powdered L. edodes caps obtained by different grinding methods, on the texture of bread

T g% AR R, A JEIg 03 ik = A
0 xt 18 94.9646.11 0.8540.00 57.5643.29 0.2640.01
i e 166.4145.74° 0.8540.03 98.6747.67° 0.2640.07%
05 R 163.22410.43 0.8440.01% 82.9145.97" 0.2140.01%
SRR 126.6749.17° 0.8640.03* 77.7442.79% 0.2340.04%
YK ARSI 111.6046.14" 0.8440.03% 69.0949.07° 0.2340.01%
R E v 188.64415.76% 0.8940.02 108.50+18.88% 0.2440.07%
0 AR 168.8245.04%® 0.8746.00% 107.62411.31° 0.2146.01°
' SRR 147.21498.49° 0.8940.01% 84.3347.75" 0.2340.05
YA R AB AN 142.42418.73° 0.8840.01% 80.50-46.88" 0.2640.02%
3 e 423.63413.45° 0.8240.03 254.16420.33% 0.1840.01°
20 ARSI 390.6447.88° 0.7640.06° 190.9545.43" 0.1640.01°
' SIRABIAN 316.35412.37° 0.8540.01% 178.60-416.39° 0.2540.02
Y R AB AN FE 206.3346.71¢ 0.8740.01% 123.84416.63° 0.2840.03%

Er ARG FERAR — g LAE, BR

PR A Bk A £ F M (p<0.05).

R gn, SXHRAREL, NI TE R AR
T ELSRE L PR P LT, SN A s R T
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Table 7 Effect of adding powdered L. edodes stems obtained by different grinding methods, on the texture of bread

B % Ry X, AR g b ik Reds) B M
0 xt 18 94.96:46.11 0.8540.00 57.5643.29 0.2646.01
3 172.2540.11° 0.91460.01% 117.2343.37° 0.3240.03%

05 AR B 148.3947.28° 0.8540.02° 91.2148.42° 0:2940.01°
ERARIIN 127.7142.78° 0.8940.00® 79.2445.95° 0.3440.01°

YA RAR A 90.7948.81¢ 0.8840.02 60.2843.45° 0.3640.04%

L@ 239.72415.01% 0.9040.01% 126.6448.27° 0.28+40.02°

10 WA 170.883.94° 0.9240.00° 100.9148.59" 0.3240.01°
' ERABRAN T 155.4347.47° 0.8740.01° 82.4747.11° 0.2940.01°
YR AB AN 99.0944.19° 0.8940.01° 71.9747.01° 0.3840.01°

3 303.4447.89% 0.8840.012 140.58+1.82° 0.2740.00°

20 AR F 284.1545.95" 0.9040.00° 114.3146.66° 0.3540.022
' SRR 167.4944.31° 0.8540.01° 101.7843.35° 0.2640.01°
YA R AR 143.0444.86" 0.9046.02% 96.7846.44° 0.3540.022

E: RREINBFERER — iR g B i vARS A A T £ R B M (P<0.05),

3 g
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