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Abstract

This study investigates the quality characteristics of dough and bread added with 6% chestnut shell powder and
extruded chestnut shell powder at various conditions. As extrusion process variables, melt temperature (110°C, 130°C,
150°C) and moisture (25% and 30%) were controlled. Total dietary fiber content was slightly increased in extruded
chestnut shell powder group. In the farinogram, absorption was significantly increased in the group of 25% moisture
content and 30% moisture content (p<0.05). After 2 hours and 3 hours, the leavening heights of dough for control
showed a similar tendency to that of dough with extruded chestnut shell at a melt temperature 150°C and with moisture
content of 25% and 30%. Specific volume was the highest at a control of 3.74+0.08 cc/g and extruded chestnut shell
powder group was slightly higher than the chestnut shell powder group. Firmness after 1 day on control of
107.42+14.52 g was similar to that of the bread with extruded chestnut shell at a temperature of 150°C and moisture
content of 25% for 113.33+6.17 g. In conclusion, the extrusion-cooking of chestnut shell powder improved the quality
characteristics of dough and bread. The optimum combinations of conditions in tested range were melt temperature at
150°C and moisture content at 25%, and melt temperature at 130°C and moisture content at 30%.
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Table 1. Proximate composition and total polyphenol of chestnut shell powder and extruded chestnut shell powder

Extrusion conditions

Contents (w/w)

Moisture Temp. Total dietary fiber ~ Total poplyphenol Fructose Glucose Sucrose
(%) (0 (¢/100g) (mg/100g GE) (g/100g) (g/100g) (g/100g)
csY 20.26£0.4724 869.09+6.04) 1.060.01249 0.69+0.114 12.49+0.28*
110 22.49+0.06" 1,026.37+3.18° 0.65+0.07" 0.31£0.04" 10.75+0.085¢
25 130 21.34+0.01* 1,207.95+2.918 0.75+0.00° 0.31+0.01® 11.20+0.228
150 22.61+0.02* 1,397.17+3.63% 1.01£0.09* 0.69+0.04* 11.32+0.035¢
110 21.95+0.00* 1,006.31+4.51%F 1.07+0.02* 0.68+0.054 11.40+0.138
30 130 22.11£0.014 1,105.93+3.13¢ 0.97+0.008 0.60+0.038 12.88+0.134
150 21.11£1.30% 1,118.93£9.62°¢ 1.03£0.02* 0.70+0.0148 10.65+0.18¢
UCS: chestnut shell powder.
IMeans+SD

9Means with different superscripts in the same column are significantly different by ANOVA test at p<0.05.

Table 2. Farinogram of flour added with chestnut shell powder and extruded chestnut shell powder with various conditions

Extrusion conditions Absorption Arival time Peak time Stability Breakdown

: . MTI (B.U.) ) . : .
Moisture (%)  Temp. (°C) (%) (min) (min) (min) (min)

Control 64.63:0.81"%?  3333+11.55°  2.17+0.29" 5.33£0.29" 18.00+1.80*  10.00+0.50*

cs? 66.63+0.86"8 93.33+5.77° 3.00+0.50" 6.17+0.29" 9.67+0.29% 8.50+0.50*

110 67.67+0.85 76.67+1528"  3.17+0.29* 7.00£1.00* 9.50+0.873 9.17+0.29*

25 130 67.70+1.14* 83.33+5.77" 3.17+0.58* 6.67+0.58" 9.67+0.29° 9.00£0.50*

150 68.67+0.87* 70.00£10.00*  2.50+0.50* 6.50+0.50" 10.17+0.76° 9.50+1.00*

110 68.87+0.40" 66.67+11.55"  2.83+0.29* 6.33+0.29" 9.83+0.29® 9.00+0.87*

30 130 68.60+0.66" 70.00£10.00*  2.67+0.29* 6.17+1.04" 10.00+0.505 9.67+0.29*

150 68.63+0.70" 66.67+5.77* 2.33+0.29" 6.17+0.76" 10.00+0.87" 9.50+1.00*

YMeans+SD (n=5).

YMeans with different superscripts in the same column are significantly different by ANOVA test at p<0.05.

ICS: chestnut shell powder.
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Control 25%-110°C 25%-130°C 25%-150°C 30%-110°C 30%-130°C 30%-150°C

Extrusion conditions

Fig. 1. The change in leavening heights of dough added with chestnut shell powder and extruded chestnut shell powder with various
conditions during 4 h fermentation (mm). CS: chestnut shell powder. T1: 1 h, T2: 2 h, T3: 3 h, T4: 4 h.
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Table 3. Specific volume and color of pan bread added with chestnut shell powder and extruded chestnut shell powder with various
conditions

Extrusion conditions Specific Volume Crumb color
Moisture (%) Temp. (°C) (cc/g) L) a? b AEY

Control 3.7440.08949 87.83+£0.414 6.12+0.27¢ 15.43+£0.334 18.800.47°
cs? 3.60+0.06%° 68.49+0.50%¢ 11.87+0.54® 12.99+0.36° 32.76+0.48°
110 3.6120.0445¢ 67.20+0.63¢ 12.38+0.25* 14.37+0.328 34.59+0.63*

25 130 3.6440.0345¢ 67.79+0.825¢ 12.23+0.40%8 14.19£0.278 33.97+0.68*"

150 3.71+0.06*" 69.12+1.05° 12.49+0.274 14.32+0.348 33.04+0.815¢
110 3.64+0.035¢ 67.20+1.18¢ 12.16+0.27"® 14.33+0.25" 34.50+0.96"

30 130 3.69+0.11"® 67.90+1.455¢ 12.18+0.37"® 14.08+0.29" 33.8241.3945¢

150 3.68+0.14%® 67.30:0.80° 12.37+0.20"® 14.19+0.28" 34.43+0.63*

DLightness (100=white, 0=black)

YRedness (100=red, -80=green)

dYellowness (70=yellow, -70=blue)

YAE: color difference

IMeans+SD (n=5).

®Means with different superscripts in the same column are significantly different by ANOVA test at p<0.05.
CS: chestnut shell powder
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