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Abstract

The purpose of this research was to analyse the physical and chemical properties of Sunchoke flour. The
results have indicated that moisture, ash, crude fiber, protein, lipid and amylose contents were 7.52, 3.40, 3.10,
4.10, 2.51 and 0.04 %, respectively. The main component was carbohydrates (82.36%). Total dietary fibre (TDF),
soluble dietary fibre (SDF) and insoluble dietary fibre (IDF) of Sunchoke flour were 53.11, 40.07 and 13.04%,
respectively. The increase of Sunchoke flour in bread flours resulted in a decrease of peak viscosity, final viscosity,
breakdown and setback, which was in contrast with adding xanthan gum 0.5%. Therefore, Sunchoke flour was
used to substitute wheat flour (0, 5, 10, 15 and 20%) and other ingredients were kept constant for all formulae.
The increase in Sunchoke flour resulted in a decrease in the loaf volume, specific volume, softness, cohesiveness
and springiness, which was in contrast with an increase in chewiness. The addition of xanthan increased specific
volume, softness, cohesiveness and springiness. The results from sensory evaluation showed that adding

Sunchoke flour 5% showed the liking scores in all attributes similar as the control.
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Table 1 Proximate analysis of Sunchoke flour.

waldnauAsafuavilngsga Aoileifuneunnudiy
Tuutlaunung Tu aranuniadleutaduiidniuiy
desnusuunuiuduiuthuasianisifnnailuedy
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e [16]
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nsAnununmvesvundsifnudauduns fu
nawnuwlsardviavinvundeludiuiuiesas 5, 10, 15
way 20 Weotndnuwauznianenmuazniuaiveswuus
Tnenishaseintianidn (Weight) Usu1ms (Volume)
JSurmsdnmng (Specific volume) Snvuzieduda
(Texture analysis) AU (Moisture) vouife (Crumb)
wazwden (Crust) sausten1snadeudnvazn1alszam
duila (Sensory) vesvuuts Inavinnsilssutiisuiu
Hegavuntlimuauiliilinaunuiontaunung Suudls
wilendvhausiiedosas 100 lefadengnsivnza

Component % (wet basis)
Moisture 7.52+£0.34
Ash 3.40+0.05
Protein 4.10+0.07
Lipid 2.51+0.07
Crude fiber 3.10+0.00
*Carbohydrate 82.36+0.25
Amylose 0.04+0.00
Soluble dietary fiber 40.07+0.08
Insoluble dietary fiber 13.04+0.51
Total dietary fiber 53.11+0.59

Note: Mean+SD (n=3)

*Carbohydrate= 100-Moisture-Lipid-Protein-Ash-Crude fiber

wmiin ( Weight), U51193 (Volume) UazU5u1959 W%
Y99YuNth (Specific volume)
AunnYesvusdsTiRazdosiuTnsT Iz Yes
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drun1sivTuinsdnns desiiuly vuntsazdinuuiu
wazdadiundn vialwliuasuuseniu [19] 91009
AaTgviRaamMnInIgnmvesvunds (Table 2) wuin
mafuudnunzJulusydudieqinaiioudnideone
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Figure 1 Pasting properties of bread flour with Sunchoke flour.

Sunchoke flour 5% without xanthan gum (A) and with xanthan gum 0.5% (A1)

Sunchoke flour 10% without xanthan gum (B) and with xanthan gum 0.5% (B1)
Sunchoke flour 15% without xanthan gum (C) and with xanthan gum 0.5% (C1)
Sunchoke flour 20% without xanthan gum (D) and with xanthan gum 0.5% (D1)

Table 2 Physical properties of bread made with Sunchoke flour.

Bread Weight Volume Specific volume (ml/g)
(g) (mU)
1. Control 54.86+0.05"  159.09+1.59" 2.90+0.03°
2. Sunchoke flour 5% 54.70+0.21%°  146.34+2.87° 2.68+0.06"
3. Sunchoke flour 10% 564.68+0.17"  116.33+2.05' 2.130.03f
4. Sunchoke flour 15% 54.37+0.12°  101.74+2.678 1.87+0.058
5. Sunchoke flour 20% 54.09+0.02°  87.93+2.73" 1.63+0.04"
6. Sunchoke flour 5% with xanthan sum 0.5% 5456 +0.24° 165.86+0.13° 3.04+0.01°
7. Sunchoke flour 10% with xanthan gum 0.5% 5444 +0.11% 150.43+1.29¢ 2.76+0.02°
8. Sunchoke flour 15% with xanthan gum 0.5%  54.34+0.06° 120.98+4.22¢ 2.23+ 0.08°
9. Sunchoke flour 20% with xanthan gum 0.5%  5458+0.05°  78.59+1.57 1.44+0.03'

Note: MeanxSD (n=3) **“%*"" valyes with different letters in the same column are significantly different (p<0.05).
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Table 3 Textural properties of bread made with Sunchoke flour.

Bread Hardness Cohesiveness  Springiness Chewiness

(N) (mm) (kgf.mm)
1. Control 0.90+0.02' 0.59+0.08° 6.55+0.46° 0.36+0.08°
2. Sunchoke flour 5% 1.05+0.03¢ 0.55+0.02*° 6.49+0.05° 0.38+0.03°
3. Sunchoke flour 10% 1.84+0.19¢ 0.49+0.04°¢  6.39+0.02° 0.58+0.06"
4. Sunchoke flour 15% 3.11+0.14° 0.41+0.01" 6.06+0.05° 0.79+0.06°
5. Sunchoke flour 20% 5.72+0.28° 0.38+0.03¢ 5.71+0.12° 1.25+0.12°

6. Sunchoke flour 5% with xanthan gum 0.86+0.08" 0.54+0.03° 6.45+0.01° 0.31+0.05%
0.5%
7. Sunchoke flour 10% with xanthan gum 1.26+0.05¢ 0.52+0.01° 6.42+0.08° 0.43+0.01¢
0.5%
8. Sunchoke flour 15% with xanthan gum 2.91+0.09¢ 0.47+0.01% 6.25+0.03°° 0.88+0.0°
0.5%
9. Sunchoke flour 20% with xanthan gum 7.02+0.37° 0.46+0.01° 6.01+0.36" 1.97+0.09°
0.5%

Note: Mean+SD (n=10) **“<f values with different letters in the same column are significantly different (p<0.05).

Figure 2 Appearance of bread made with Sunchoke flour.
A: Sunchoke flour 5%, B: Sunchoke flour 5% with xanthan gsum
C: Sunchoke flour 10%, D: Sunchoke flour 10% with xanthan sum
E: Sunchoke flour 15%, F: Sunchoke flour 15% with xanthan gum
G: Sunchoke flour 20%, H: Sunchoke flour 20% with xanthan gum
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Table 4 Crumb color of bread made with Sunchoke flour.

Bread L* a* b*
1. Control 61.69+0.22 12.50+0.09° 35.31+0.24°
2. Sunchoke flour 5% 57.89+0.28° 15.28+0.76 35.83+0.17¢
3. Sunchoke flour 10% 56.38+0.64° 15.02+0.70%° 36.54+0.23¢
4. Sunchoke flour 15% 55.20+0.29° 13.43+0.11° 37.48+0.09°
5. Sunchoke flour 20% 53.63+0.83¢ 15.16+0.55% 38.30+0.05°
6. Sunchoke flour 5% with xanthan gum 0.5% 61.37+0.59° 12.40+0.50¢ 35.12+0.61°¢
7. Sunchoke flour 10% with xanthan gum 0.5% 60.05+0.32° 12.51+0.74¢ 36.50+0.12°
8. Sunchoke flour 15% with xanthan gum 0.5% 57.02+0.36° 14.30+1.09° 37.42+0.14°
9. Sunchoke flour 20% with xanthan gum 0.5% 55.26+0.30" 12.85+0.80 38.06+0.41°
Note: Mean+SD (n=>5)
abcde values with different letters in the same column are significantly different (p<0.05).
Table 5 Crust color of bread made with Sunchoke flour
Bread L* a* b*
1. Control 73.79+0.49° -0.02+0.28¢ 16.43+0.87¢
2. Sunchoke flour 5% 72.38+0.38° 0.61+ 0.19¢ 18.24 +0.04¢
3. Sunchoke flour 10% 71.70+ 0.13° 0.57+ 0.17¢ 18.75 0.17<
4. Sunchoke flour 15% 67.50 +0.44° 1.25+ 0.11° 19.52 +0.08%
5. Sunchoke flour 209% 67.06+0.44° 1.25+0.11° 19.94+0.19°
6. Sunchoke flour 5% with xanthan gum 0.5% 73.89+0.36% -0.02+ 0.19¢ 16.74+ 0.83°
7. Sunchoke flour 10% with xanthan gum 0.5% 72.77+ 0.40° 0.67+ 0.10° 18.54+0.52¢
8. Sunchoke flour 15% with xanthan gum 0.5% 71.82+0.55° 1.09+0.13° 19.23+0.265
9. Sunchoke flour 20% with xanthan gum 0.5% 67.06+0.44° 1.55+0.09° 19.94+0.19°
Note: Mean+SD (n=5)
abcdefe values with different letters in the same column are significantly different (p<0.05).
Table 6 Sensory evaluation hedonic scores of bread made with Sunchoke flour.
Bread Appearance Color Aroma Taste Softness Overall
1. Control 7.64+1.05%  7.56+1.12°  7.09+1.10° 7.33x1.14*  7.46+1.14°  7.61+0.92°
2. Sunchoke flour 5% 7.00+1.212 TA7+1.36%7  6.74+1.04°  6.83+1.42°  7.00«£1.43*  7.17+1.04°
3. Sunchoke flour 10% 571+1.58°  549+1.40°% 589+1.39° 591+122° 6.14+1.33° 5894113
4. Sunchoke flour 15% 511+1.97°9  520+1.78° 551+1.46° 523+1.54° 497+1.40° 546+1.48
5. Sunchoke flour 20% 4.26+1.873e  4.29+1.98%  451+1.90° 4.69+2.00¢ 3.86+2.02¢  4.3d+1.89°
6. Sunchoke flour 5% xanthan  7.14+0.94°  679+1.40° 6.69+1.18  7.06+1.37°  7.14+1.14°  7.26+1.01°
0.5%
7. Sunchoke flour 10% xanthan  6.11x1.23°  6.09+1.27° 6.03+1.38° 597+1.42° 589+1.49° 626+1.24°
0.5%
8. Sunchoke flour 15% xanthan  531+1.51°  531+1.69° 566+1.66% 569+1.55° 560+1.54° 571+1.30%
0.5%
9. Sunchoke flour 20% xanthan 4.54+1.85%  4.09+2.02° 526+1.88 4711849 429+184° 4.69+1.89

0.5%

Note: Mean+SD (n=40)

abcde values with different letters in the same column are significantly different (p<0.05).
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B: Sunchoke flour 5%
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C: Sunchoke flour 5% with xanthan gum
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G: Sunchoke flour 15% with xanthan gum
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Figure 3 Structure of bread made with Sunchoke flour.
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