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Effect of Mushroom (Lentinus Tuber-Regium) Powder
on the Bread Making Properties of Wheat Flour
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Effects of mushroom powder on physicochemical characteristics of dough and bread-making properties were
studied. In mixogram test, addition of 2-10% mushroom powder increased water absorption from 67.0 to 79%.
Peak time, peak height, band width, and seven minute height of mushroom-wheat flour composite were similar
to those of control. Sedimentation and P.K. values decreased with increasing amount of mushroom powder. In
amylogram test, no significant difference was observed in gelatinization temperature between control and
mushroom powder-added dough. Peak viscosity increased with increasing amount of mushroom powder. Highest
loaf volume was attained when 2 and 4% mushroom powders were added, whereas decreased above 6%. Bread
weight and L value of crust increased with increasing amount of mushroom powder, whereas ‘a’ value decreased.
As the amount of mushroom powder increased, L value of crumb color decreased. No significant difference in
springiness and adhesiveness was observed between control and mushroom-wheat composite flour bread, whereas
chewiness and gumminess, increased with increasing amount of mushroom powder. Hardness generally increased
as the amount of mushroom powder increased. Mushroom powder caused bread staling at both storage
temperatures (4°C and 25°C). Although sensory value decreased with increasing mushroom powder, use of
mushroom powder to replace up to 4% wheat flour is recommended in making bread.
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Table 1. Baking formula based on wheat flour weight

Flour ratio (%)
Wheat flour 100 96 94 92 90
Mushroom powder 0 4 6 8 10
Sugar 6.0
Salt L5
Shortening 3.0
Yeast 2.5
Non fat dried milk 4.0
Water 65.0
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Fig. 1. Particle size distribution of wheat flour and mushroom
powder.
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Table 2. Chemical composition of wheat flour and mushroom
powder

Content (%)
Wheat flour Mushroom powder
Moisture 13.50 11.32
Lipid 1.05 1.60
Protein 13.70" 11.22%
Ash 0.60 2.10

"Calculated by N(%) X 5.70.
ICalculated by N(%)<6.25.
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Table 3. Effect of mushroom powder-wheat composite flour on mixogram characteristics

Mushroom powder (%)
0 2 4 6 8 10
Water absorption (%) 65.0 67.0 69.0 720 75.0 79.0
Peak time (min) 39 39 38 39 38 38
Peak height (cm) 6.9 6.8 6.9 6.9 6.8 6.8
Angle (°) 147 148 147 147 155 155
Band width (cm) 1.8 1.7 1.8 1.9 1.7 18
Seven minute height (cm) 6.0 6.0 6.1 6.1 6.1 6.0
Table 4. Effects of mushroom powder added to flour on sedimentation value and Pelshenke (P.K.) value
Mushroom powder (%)
0 2 4 6 8 10
Sedimentation value (cc) 58.2% 57.0° 56.0¢ 55.3¢ 54.2¢ 54.0¢
PK. value (min) 121.5 120.7 1194 119.0 117.7 117.1

Means with same letter(s) are not significant at 5% level.
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Table 5. Effect of mushroom powder added to wheat flour on amylograph characteristics

Mushroom powder (%)

0 2 4 6 8 10
Gelatinization temperature (°C) 66 66 66 66 66 70
Peak viscosity (B.U.) 440 430 450 465 440 480
Peak viscosity temperature (°C) 91.5 91.5 92 92 92 95
Minimum viscosity (B.U.) 350 350 365 385 360 375
50°C viscosity (B.U.) 750 750 775 795 765 730
Set back (B.U.) 310 320 325 330 325 260
Consistency (B.U.) 400 400 410 410 405 355

Table 6. Effect of mushroom powder addition on loaf volume and weight of bread made from mushroom-wheat composite flour

Mushroom powder (%)

0 2 4 6 8 10
Loaf volume (cc) 696.5° 703.5" 703.5" 603.6" 591.9" 563.4°
Loaf weight (g) 177.0¢ 176.9* 178.3¢ 179.7% 178.8% 179.3*®
Specific loaf volume (cc/g) 3.94° 3.98° 3.95° 3.36" 331° 314"

Means with same letter(s) are not significant at 5% level.

MP2% MP4% MP6% MP8% MPI10%

Control

Fig. 2. Effect of mushroom powder on internal appearance of cut
loaves of mushroom powder-wheat composite flour bread.
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Table 7. Effect of mushroom powder on crust and crumb color of bread made from mushreom powder-wheat composite flour

Hunter's color value

Mushro(ol;: ) powder Crust color Crumb color
L a b L a b
0 47.8¢ 19.9¢ 31.5¢ 72.8* .17 11.0°
2 496 18.6° 31.9° 71.8° 1.7 11.8%
4 54.6° 17.3¢ 33.4° 70.3* -1.5¢® 12.7¢
6 51.5¢ 18.1° 349 69.4° -1.5° 13.8°
8 56.3° 15.6° 35.2¢ 707 -1 15.8
10 59.7¢ 13.4° 354° 69.2° AL 14.9°

Means with same letter(s) are not significant at 5% level.

Table 8. Texture profile analysis parameters of bread made from mushroom powder-wheat composite flour

Mushroom powder Texture profile analysis parameter

(%) Springiness Cohesiveness Chewiness Gumminess Adhesiveness Hardness
0 0.94* 0.66° 174.34° 182.70" -2.64° 278.9¢
2 0.94* 0.66" 18031 191.89 -2.92¢ 2897
4 0.94* 0.66™ 195.97° 209.65° -5.20° 319.6°
6 0.94* 0.65° 305.06" 323.56" -2.30¢ 499.6"
8 0.94* 0.64¢ 329.55° 351.90° -0.29* 550.6*
10 0.94* 0.64* 33241° 355.14* -2.28° 553.1°

Means with same letter(s) are not significant at 5% level.
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Table 9. Effect of mushroom powder on sensory test of bread made from mushroom-wheat composite flour
Mushroom powder (%)
0 2 4 6 8 10
Loaf volume 7.86* 8.22¢ 6.66° 5.58> 4,92 3.78°
Crust color 6.66" 7.38° 6.66" 6.68* 432° 6.12°
Form symmetry 7.29%® 7.65% 7.20% 6.21° 4.50° 4.59°
Crust characteristics 7.20° 6.48* 6.12% 6.12% 4.14° 4.32°
Grain 7.68* 8.22¢ 6.66® 5.58" 4.92¢ 3.78°
Crumb color 8.37° 7.65* 7.65" 6.21° 4.59¢ 5.13%
Flavor 6.84 6.21" 6.57 6.66" 5.67° 5.85
Taste 7.56" 747" 6.80" 6.35% 5.22° 5.27°
Texture 7.714° 7.65° 6.93* 7.02% 5.49° 522°
Overall acceptability 7.56 7.20® 6.68™ 6.24° 5.21° 4,98
Means with same letter(s) are not significant at 5% level.
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