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Abstract

Addition of synnemata of Beauveria bassiana on the baking qualities of bread was studied. There were no
differences in the loaf volume of bread made of composite flour blended with the synnemata powder at level
of 1%, 3% from that of control, but that of 5% was lower than the control. The addition of synnemata powder
caused a decrease in the lightness of bread crumb and an increase in the redness and yellowness. The hardness
of bread made of composite flour blended with synnemata powder at level of 1% and 3% was similar to that
of control, while 5% addition was higher than the control. There were no differences in the springiness, gum-
miness and chewiness of bread made with synnemata powder at level of 194, 3% from those of control. In sensory
evaluation, the addition of the synnemata powder at level of 1% and 3% did not affect appearance, flavor, taste,
texture and overall acceptability, while 5% addition significantly decreased those values.
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Table 1. Baking formula based on wheat flour weight

Ingredient Flour basis (%)
Wheat flour 100.0

Salt 2.0
Yeast, compressed 3.0
Water variable
Sugar 5.0
Shortening 4.0
NFDM solid 3.0

YAl ingredients percentages based on wheat flours.
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Table 2. Chemical composition of synnemata of Beauveria
bassiana

Constituent Contents (%)
Moisture 56
Crude protein” 154
Crude lipid 5.2
Crude carbohydrate 67.4
Crude ash 6.4

PCalculated by N (%) % 6.25.
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Table 3. Colorimetric value of cut loaves made from com-
posite flour with synnemata of Beauveria bassiana

Mixing ratio of wheat
flour and synnemata of

Hunter’s color value

Beauveria bassiana L a b
100: 0V 75.03°% -1.78 12.37¢
99:1 71.78° -1.33" 13.45°
97:3 70.20° -1.16® 14.83°
95:5 58.91 -0.74° 14.29%

‘“Used as reference and made of 100% wheat flour.
PDifferent superscriptive letters in a column indicate significant
difference at p<0.05 by Duncan’s multiple range test.

Table 4. Baking properties for wheat flour-synnemata of
Beauveria bassiana

.. . Specific loaf
Mixing ration of wheat Loaf Loaf

volume
flour and synnemata of volume weight———————
Beauveria bassiana (mL) (g) ml/g  ml/g
flour bread
100: 0" 840 1791 743 4687

0
99:1 895  177.0  792* 5.06°
97:3 789 1773 717 445
95:5 645 1797 586" 359°

}’Used as feference and made of 100% wheat flour.
YDifferent superscriptive letters in a column indicate significant
difference at p<0.05 by Duncan’s multiple range test.
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Fig. 1. Photography of cut loaves with wheat flour-synnemata of Beauveria bassiana.
A 100% wheat flour, B: mixing ratio of wheat flour : synnemata (99 : 1), C: mixing ratio of wheat flour : synnemata (97 : 3), D: mixing

razio of wheat flour : synnemata (95:5).
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Table 5. Texture parameters of bread made from composite flour with synnemata of Beauveria bassiana

Mixing ratio of wheat flour and

Texture parameters

synnemata of Beauveria bassiand  Hardness (N”) Cohesiveness Springiness Gumminess (N) Chewiness (N)
100: 0" 11.27 0697 5.8810.20° 9.60+0.10° 6.76+0.20° 6.660.20°
99:1 9.51+0.69° 5.78%0.10° 9.60%0.10° 568*0.39" 5.49+0.29°
97:3 13.92+3.14° 559£0.20° 9.41+0.20° 794167 755£1.57°
9:5 2479+ 7.06° 4.90%0.20° 89220.20° 12.64+559° 11.37+4.80°

‘l))Used as reference and made of 100% wheat flour.
“'Standard deviation.

Different superscriptive letters in a column indicate significant difference at p<0.05 by Duncan’s multiple range test.

EVRH
N: newton.

Table 6. Sensory evaluation score for bread with various contents of synnemata of Beauveria bassiana

Mixing ratio of wheat

flour and synnemata Appearance Flavor Taste Texture Overall acceptability
of Beauveria bassiana
100 : 0" 42+087% 39+0.7° 42408 37408 42+08°
99:1 41x07° 3808 3.8+06° 36+09%° 41+06°
97:3 39+07™ 3.34+0.7 35107 34+08" 38+08°
9%:5 2.7%£06" 21+06° 2.0£05" 2.1£06" 21+0.7

Used as reference and made of 100% wheat flour.
: Standard deviation.

*Different superscriptive letters in a column indicate significant difference at p<0.05 by Duncan’s multiple range test.
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