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Rheological Properties of Buckwheat-Wheat Flour Mixture
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Abstract

Rheological properties and the structure of doughs, which were made with the mixed flours of buckwheat
and wheat flour as different ratio, or the buckwheat flours mixtures with additives, were investigated.
Amylogram showed that the increase in the ratio of buckwheat on the doughs elevated markedly the
maximum viscosity, although the value showed fluctuations depending on the additives such as gluten,
ascorbic acid or hydroxy propyl methyl cellulose (HPMC). There were no meaningful changes in the water
absorption among the prepared doughs. However, the increase in the ratio of buckwheat on the doughs
reduced the development time, whereas the addition of the HPMC delayed it, as judged from the farinogram.
The extensibility and resistance of doughs measured using extensograph decreased in response to the
increase in buckwheat ratio on the doughs, but the supplementation of the additives prevented the reduction
due to the buckwheat. Structure of doughs observed by SEM indicated that increase in the ratio of buckwheat
on the doughs inhibited the formation of regular protein matrix more together with the features of coagulated
starch granules, and the improved matrix structure by the additives supplementation. The results suggest
that unfavorable rheological characteristics of buckwheat in making the bread can be improved by the
supplementation of the additives such as gluten.
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Table 1. Amylograph properties of composite flours
ST GT MV MT

Groups“ e P BU)Y eCy
WEF(100) 30 61.0 730 89.2
WF(90) + BWF(10) 30 61.8 900 90.0
WF(80) + BWF(20) 30 625 1150 90.8
WEF(70) + BWF(30) 30 62.8 1320 912

WF(70) + BWF(30)+ GL 30 62.5 980 89.2
WEF(70) + BWF(30) + AA 30 615 1160 902
WF(70)+ BWF(30) + HPMC 30 618 1080 900

9 4

UWF : Wheat flour, BWF : Buckwheat flour, GL : Gluten (3 g),
AA : Ascorbic acid (100 ppm), HPMC : Hydroxy propyl methy!
cellulose (3 g).

95 T: Starting temperature (°C).

9G.T : Gelatinization temperature (°C).

M.V : Maximum viscosity (B.U.).

YM.T: Temperature at maximum viscosity (°C).
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Table 2. Farinograph properties of dough with composite flours

Groups” Water absorption (%) Development time (min)  Stability (min) Weakness (B.U.)
WF(100) 63.2 72 18.6 40
WF(90)+ BWF(10) 62.8 7.2 18.0 50
WEF(80) +BWF(20) 62.1 6.8 17.1 55
WF(70) +BWF(30) 60.8 6.2 13.7 85
WF(70)+BWF(30) +GL 63.0 72 15.2 70
WF(70)+BWF(30) + AA 61.2 6.4 17.3 60
WF(70) +BWF(30) + HPMC 58.2 8.0 17.0 55

YRefer to the legend in Table 1.
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Table 3. Extensograph properties of dough with composite flours

G N Extensibility (mm) Resistance to extension (B.U.) Area (cm?)

Toups 45 min 90 min 135 min 45 min 90 min 135 min 45 min 90 min 135 min
WF(100) 182 171 170 450 515 540 122 132 127
WF(90) +BWF(10) 169 168 158 445 465 475 115 128 116
WEF(80) + BWF(20) 150 152 146 410 420 465 104 112 109
WF(70) + BWF(30) 138 137 129 320 385 390 98 107 98
WF(70) + BWF(30)+GL 161 168 165 390 430 460 102 123 112
WEF(70) + BWF(30) + AA 170 160 162 385 428 455 113 117 110
WEF(70)+ BWF(30) + HPMC 162 153 148 410 425 490 112 108 100

“Refer to the legend in Table 1.
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Fig. 1. Scanning electron microscopic structure of doughs.
(A) 100% Wheat flour, (B) 90% Wheat flour + 1096 Buckwheat flour, (C) 80% Wheat flour+20% Buckwheat flour, (D) 70%
Wheat flour+30% Buckwheat flour, (E) 70% Wheat flour +30% Buckwheat flour +Gluten (3 g), (F) 70% Wheat flour +30%
Buckwheat flour + Ascorbic acid (100 ppm), (G) 70% Wheat flour + 309% Buckwheat flour + Hydroxy propyl methyl cellulose

(3 g).
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