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Abstract

The effects of replacement of wheat flour with 10, 20, and 30% chestnut flour on the bread-making properties and
quality characteristics of bread were evaluated. Among the physical characteristics of the dough, the development
time in the farinogram decreased with increasing amounts of chestnut flour, and the dough stability and durability
were reduced. In the amylogram, there was a dight increase in the gelatinization starting temperature when com-
pared to the control flour, but the maximum viscosity gradually decreased in response to increasing amounts of
chestnut flour. The expansion ratio did not increase in the dough containing 20 or 30% chestnut flour. Moreove,
the loaf volume and specific volume of bread containing 20 and 30% chestnut flour were smaller than those of the
control and the 10% treatment. The hardness of bread containing 10% chestnut flour(700 g/cm?) was lower than that
of the other treatments(1413-1,627 g/lcm?). Furthermore, bread containing 10% chestnut flour had denser porous
structures than the other treatments. The sensory evaluation tests revealed that the 10% treatment had higher sensory
scores for the interna and external qualities of bread than the other treatments.
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Table 1. Formulation for white pan bread added with chestnut
flour (unit: %)
) Sample
Ingredient
Control A B C

Chestnut flour 0 10 20 30
Wheat flour 55.3 453 35.3 253
Compressed yesst 17 17 17 17
Yeast food 0.1 0.1 0.1 0.1
Salt 0.8 0.8 0.8 0.8
Non fat dry milk 17 17 17 17
Shortening 22 22 22 22
Sugar 33 33 33 33
Water 34.9 34.9 34.9 34.9
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Table 2. Bread score sheet for sensory properties

Portion Perfect score Sample score Penalized for -

External (30)

Volume 10 Too small, too large

Color of crust 8 Not uniform, light, dark, dull

Symmetry of form 3 Low end, uneven top, shrunken side

Evenness of baking 3 Light side, light bottom, dark bottom, spotty bottom

Character of crust 3 Thick, tough, hard, brittle

Break and shred 3 One side only, wild break, no shred

Internal (70)

Grain 10 Open coarse, hon-uniform, thick cell walls, holes

Color of crumb 10 Gray, dark, streaky, dull

Aroma 5 Strong, musty, share

Taste 15 Flat, sdt, sour, unpleasant after taste

Mastication 15 Doughy, dry, tough, gummy

Texture 15 Rough harsh, lumpy, core, crumbly

Total score (200)
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2000).
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Table 3. Farinogram characterigtics of dough added with
various levels of chestnut flour

Chestnut flour content (%)

Farinogram characteristics
Control(0) 10 20 30

Water absorption (%) 65.0 662 665 669
Development time (min) 114 6.7 6.8 6.2
Stability (min) 20.1 5.3 41 25
Weskness (BU) 26 108 140 170
Vaorimeter value (V/V) 191 86 82 79
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Table 4. Amylogram characterigtics of dough added with various
levels of chestnut flour

Chestnut flour content (%)
Control (0) 10 20 30

Amylogram characteristics

Gelatinization temperature (°C) 62.8 64.0 648 66.8
Temperature at max. viscosity (°C) 925 914 90.6 90.3
Maximum viscosity (AU) 1036 895 776 688
d., 2005b). AAA R W7EEe] 7EFe] Srhetel wet

p=h

3t gzl Hlal thar Srbske S Blon,
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Fig. 1. Effect of chestnut flour addition on the expansion ratio of
dough. (Individual bars represent data as means of 3 replicatest
standard deviation.)
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Table 5. Effect of chestnut flour addition on the height, volume and specific volume of white pan bread

Chestnut flour level (%) Bread height (mm)

Bread volume (mL) Bread specific volume (mL/qg)

0 1014+2.15Y9®
10 81+0.79"
20 63+0.94°
30 56+0.51°

1573+10.00° 3.23+0.04%
1197+15.28° 2.45+0.02°
930+10.00° 1.88+0.01°
603£5.77% 1.22+0.01°

Y Data are shown as means + standard deviation (n=3).

2 Means with different superscript |etters are significantly different (p<0.05).
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Fig. 2. Effect of chestnut flour addition on the hardness of
white pan bread. (Individual bars represent data as means of 3
replicateststandard deviation.)
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Table 6. Sensory properties of white pan bread made with chestnut flour by bread score sheet
Chestnut flour content (%)

Portion Perfect score
0 10 20 30

External (30) 29.2+1.6492 22.4+1.34° 15.0+1.87° 9.2+1.79°
Volume 10 9.2+0.84* 7.0+0.71° 4,0+1.00° 2.6+0.55
Color of crust 8 7.4+£0.55% 6.2+0.84° 3.8+£0.45° 2.240.84°
Symmetry of form 3 2.240.45% 2.4+0.55% 1.2+0.45° 1.2+0.45°
Evenness of baking 3 2.8+0.45% 2.240.45% 2.0+0.712 1.4+0.55°
Character of crust 3 4.8+0.45° 2.4+0.55° 2.8+0.45° 1.8+0.84°
Break and shred 3 2.8+0.45° 2.2+0.45° 1.2+0.45* 1.2+0.45°
Internal (70) 53.6+5.13" 41.6+7.60° 28.6:6.99 21.6+8.76°
Grain 10 7.4+1.14% 5.6+1.14% 3.6£0.89° 2.8+1.30°
Color of crumb 10 9.2+0.84% 6.4+2.07% 4.6+2.19 3.0+£2.35°
Aroma 5 4.0+0.712 3.2+1.10% 2.6+0.89% 2.4+1.34°
Taste 15 11.6+1.14° 8.8+3.27° 5.8+2.95° 4,0+2.83°
Mastication 15 10.6+1.67° 8.6+2.30° 6.4+2.30° 5.0+2.74°
Texture 15 10.8+1.30% 9.0+2.55% 5.6+2.51% 4.4+321°
Total score (200) 82.8+5.07° 64.0+7.97° 43.6+8.56" 30.8+10.16°

Y Data are shown as means + standard deviation (n=10).
2 Means with different superscript |etters are significantly different (p<0.05).
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