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Development of Buckwheat Bread: 1. Effects of Vital Wheat Gluten and
Water-Soluble Gums on Dough Rheological Properties

Ji-Young Chung and Chang-Soon Kim

Department of Foods and Nutrition, Changwon National University, Changwon 641-773, Korea

Abstract

The rheological properties of dough made from composite flour containing 30% of buckwheat flour with
80% of extraction rate and 70% of wheat flour, with addition of vital wheat gluten and/or gums, were studied
for the development of buckwheat bread. From the farinograph data, water absorption, development time, and
stability of the dough decreased as the amount of buckwheat flour increased. However, the addition of gluten
increased the water absorption and development time but decreased the weakness of the dough. The use of
xanthan gum showed a stability-increasing effect. From the extensograph data, extension and strength of the
dough decreased with increasing amount of buckwheat flour, but resistance to extension increased. The addition
of gluten increased the extension and strength of the dough, but decreased the resistance to extension. Guar and
xanthan gum added at 0.2% level had little effect on extensograph data of the dough. Overall, addition of, vital
wheat gluten improved the properties of buckwheat bread dough better than water-soluble gums.
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Table 1. Particle size distribution(%)" of buckwheat
flours prepared with different bran contents

mesh size?
+60” +80 +100 -100
Wheat 20.5 18.8 232 30.6
Buckwheat A 32.6 14.7 20.5 22.8
Buckwheat B 41.3 16.2 16.8 17.1

30 min sieving.

“Means of duplicates.

+: non-pass through the mesh.
“_: pass through the mesh.
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Table 2. Dietary fiber contents of buckwheat and com-
posite flours

Dietary fiber”

Materials

Soluble  Insoluble Total

1.1+0.14 1.5+0.14 2.6+0.42
Buckwheat A flour 3.1+042 43+042 7.4+£0.57
Buckwheat B flour 3.8+0.42 51+0.14 89+0.57
Buckwheat A 30% flour” 1.940.28 2.440.28 4.3+0.42
Buckwheat B 30% flour” 2.2+0.28 2.8+0.57 5.0+0.42

Wheat 100% flour

"% on the dry basis, means of duplicates.
*Composite flour containing 30% buckwheat flour and 70%
wheat flour.
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Fig. 1. Farinograph of dough with composite flours.
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Fig. 2. Farinograph of dough with composite flours ad-
ding gluten and gums. BW B = Buckwheat B 30%, GT

=Gluten (12% of buckwheat content), GG = Guar gum
(0.2% solution), XG = Xanthan gum (0.2% solution).
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Table 3. Farinogram characteristics of dough with composite flours

Components Water absorption (%) Development time (mim) Stability (mim) Weakness (B.U)
Wheat 100% 63.3 251 27.5 18
Buckwheat A 30%" 61.1 7.4 8.5 40
Buckwheat B 30%" 63.8 7.4 11.2 60

"Composite flour containing 30% buckwheat flour and 70% wheat flour.
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Table 4. Farinogram characteristics of dough with composite flours adding gluten and gums

Components” Water absorption (%) Development time (min) Stability (mim) Weakness (B.U)
BW B 30%” 63.8 7.4 11.2 60
BW B 30% + GT” 65.9 8.9 9.2 55
BW B 30% + GG” 63.2 7.4 9.2 60
BW B 30% + XG” 63.6 7.5 12.0 60
BW B 30%+GT + GG 64.8 9.6 9.9 50
BW B 30% + GT + XG 65.5 8.9 11.0 50

"BW =buckwheat, GT = gluten, GG = guar gum, XG = xanthan gum.
“Composite flour containing 30% buckwheat flour and 70% wheat flour.

2% of buckwheat content.
“0.2% solution.
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Fig. 3. Extensograph of dough with composite flours
after 45, 90 and 135 min.
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Table 5. Extensogram characteristics of dough with composite flours after 45 and 135 min

Extension (mm) Resistance to extension (B.U) Area under curve (cm’)
Components - - - -
45 min 90 min 135 min 45 min 90 min 135 min 45 min 90 min 135 min
Wheat 100% 185 191 190 270 330 360 117 153 156
Buckwheat A 30%" 145 148 139 230 215 210 50 54 50
Buckwheat B 30%" 122 108 88 450 660 790 113 115 99

Composite flour containing 30% buckwheat flour and 70% wheat flour.
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Table 6. Extensogram characteristics of dough with composite flours adding gluten and gums after 45 and 135 min

Extension (mm)

Resistance to extension (B.U)

Area under curve (cm’)

Components”
45 min 90 min 135 min 45 min 90 min 135 min 45 min 90 min 135 min

BW B 30%” 122 108 88 450 660 790 113 115 99
BW B 30%+GT? 134 126 117 420 560 530 107 134 110
BW B 30%+GG” 111 99 84 510 690 780 98 103 80
BW B 30% + XG” 120 102 89 470 710 780 111 108 96
BW B 30% + GT + GG 137 131 111 410 520 600 105 125 107
BW B 30% + GT + XG 148 130 116 400 500 580 113 115 110

UBW = buckwheat, GT = gluten, GG = guar gum, XG = xanthan gum.

IComposite flour containing 30% buckwheat flour and 70% wheat flour.

»12% of buckwheat content.
“%0.2% solution.
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