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Physicochemical Properties of Buckwheat Starches
from Different Areas

Jin-Ki Kim* and Sung-Kon Kim'
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Physicochemical properties of crystalline-structured buckwheat starches

cultivated and harvested in Taiwan,

China, Korea, and USA were compared. X-ray diffraction pattern showed that all starches were type A as are
most natural starches. Moisture contents of starches were 6.30-9.58%, and crude protein contents of Taiwanese
and Chinese buckwheats were higher than those of Korean and American ones, whereas Korean and Chinese
buckwheats had higher fat contents. Blue-value of Chinese buckwheat was highest at 0.39 and that of Korean
buckwheat was lowest at 0.32. Amylose content of American buckwheat was highest at 27.6 and that of Korean
buckwheat was lowest. Highest water-binding capacity was shown in Taiwanese buckwheat and lowest in
American one. Higher amylase contents in Chinese and American buckwheats reduced expansion and solubility.
Highest values of viscosity measured by RVA, breakdown indicating process stability, and setback closely
connected to retrogradation of American buckwheat resulted in relatively hard gel.
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Table 1. Yield of buckwheat starches from different areas
including its amylose and amylopectin respectively
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Table 4. Water binding capacity (WBC) of buckwheat starches

Sample Starch (%) Amylose (%) Amylopectin (%) Starch Water binding capacity (%)
Taiwanese buckwheat 62.8 32 41 Taiwanese buckwheat 107.3
Korean buckwheat 61.6 32 44 Korean buckwheat 106.3
Chinese buckwheat 64.8 34 40 Chinese buckwheat 106.0
American buckwheat 63.2 36 48 American buckwheat 105.5

Table 2. Proximate composition of buckwheat starches
Starch Moisture (%) Crude protein (N X6.31, %) Crude fat (%) Ash (%)
Taiwanese buckwheat 6.30 0.51 0.86 0.10
Korean buckwheat 7.35 0.39 0.91 0.13
Chinese buckwheat 7.73 0.55 0.98 0.08
American buckwheat 9.58 0.41 0.84 0.06
Table 3. Blue value and absorption maximum of buckwheat starches amylose content
Starch Amylose content(%) Ay (nM) Blue value
Taiwanese buckwheat 25.8 610 0.35
Korean buckwheat 25.1 610 0.32
Chinese buckwheat 26.2 625 0.39
American buckwheat 27.6 626 0.35




A7} ehe v

25
—O—Taiwanese buckwheat
=& Korean buckwheat
20 —&— Chinaese buckwheal
—&— Amerccan buckwheat
®
=15
3
H
=3
[=3
g
2 10
w0
5
0
55 65 75 85 95 105
Temperature ()

Fig. 1. Swelling power of buckwheat starches.
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Fig. 2. Water solubility of buckwheat starches.
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Table 5. The pasting properties of buckwheat starches measured by RVA

Pasting Viscosity (RVU)
Starch e :
temperature (°C) Peak Trough Final Breakdown Setback
Taiwanese buckwheat 65.6 1,244 1,183 2,004 61 821
Korean buckwheat 65.3 911 798 1,532 113 734
Chinese buckwheat 65.3 1,402 1,366 2,343 36 977
American buckwheat 67.0 1.549 1,243 2,560 126 1,317

Fig. 3. SEM pictures of cross section of Korean buckwheat.
(a) with hull, (b) dehulled.
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Fig. 4. SEM pictures of cross section of buckwheat starch granules.

(a) Taiwanese buckwheat, (b) Korean buckwheat, (c) Chinese buckwheat, (d) American buckwheat.
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Fig. 5. X-ray diffraction pattern of buckwheat starch granules.
(a) Taiwanese buckwheat, (b) Korean buckwheat, (c) Chinese
buckwheat, (d) American buckwheat.
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