Buckwheat Content in Mixed Flour of Buckwheat and Wheat
Tsutomu KUMAZAWA and Shozo KAWABATA*

*Central Customs Laboratory, Ministry of Finance
531, Iwase, Matsudo-shi, Chiba-ken, 271 Japan

Total nitrogen (TN), 70% ethanol-soluble nitrogen (ESN) and total amino acid
content were measured for buckwheat flour, wheat flour and their mixture.

In order to obtain the buckwheat content in the mixture, the following four
methods were examined ; (a) arithmetic derivation from TN, (b) determination from
calibration curve of ESN, (c) determination from calibration curve for ESN vs.

TN and (d) calculation by least-squares method from amino acid composition.

It was found that method (a) was best if mixing materials were offered, and
method (¢) was best if mixing materials were not offered.
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Table 1
Table 1 Total nitrogen content of the unknown

mixture, buckwheat flour and wheat flour

| Mixed flour | Buckwheat flour Wheat flour
%) (%) (%)
A 1.97 C 2.41
‘ 1.65 B 1.38 D 2.12
ref.1]0.73~5.48 | ref.2 2.11
ref. 1 : T.Imai and S.Shibata : Rept.Natl.Food
Res.Inst.,33,25(1978)
ref. 2 ¢ “Standard tables of food composition in
Japan” ,4th rev.ed.,42(1982)
B
A
B
Table 2
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Table 2 Buckwheat content obtained from total

nitrogen content in the unknown mixture

Buckwh eét co ng ent Standards used in calculation
0 Buckwheat Wheat
74.2 B . C
64.1 B D
63.4 B 1 ref. 2
ref. 2 : see to footnotes of Table 1
70 ESN
70
1g 0.1 0.4mg
1g 7 1lmg
1)
A C
70
Table 3

Table 3 70 ethanolsoluble nitrogen (ESN)
content of buckwheat flour “A”, wheat

flour “C” and their mixture

Buckwheat content | ESN content
%) (mg,g)

0.00 8.63

9.93 7.65

l 20.25 7.02

30.54 5.95

40.18 5.04

50.04 3.87

60.40 3.19

69.32 2.64

79.86 1.76

89.97 0.74

100.00 0.22

Buckwheat flour content (% )

55

70 mg g
Fig. 1
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Fig. 1 Calibration curve of buckwheat flour content
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Fig. 2 Calibration curve of buckwheat flour content
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Table4 Total amino acid composition of buckwheat flour “A” , Wheat flour “C” and their mixture

Amino| W B10% | B20% | B30% | B40% | B50% | B60% | B 70% | B 80% | B 90% | B
acid %) | % | % | &% | % | % | % | % | % | % | %)
Asp 4.11 4.58 5.12 5.85 6.33 7.12 7.90 1 8.42 9.26 | 10.43| 11.39
Thr 2.65 2.82 2.92 3.14 3.30 3.43 3.66 3.76 3.63 4.16 3.94
Ser 5.48 5.55 5.57 5.74 5.71 5.78 5.88 5.77 5.86 6.70 6.38
Glu 40.44 | 38.72| 37.70 | 35.68 | 34.38| 32.96 | 29.24 | 27.80| 25.07| 22.76 | 20.56
Pro 14.53 | 13.08 | 12.66 | 11.68 | 10.59 9.93 9.29 8.06 7.11 6.21 5.02
Gly 3.54 3.91 3.87 4.37 4.53 4.81 5.25 5.12 5.84 6.16 6.91
Ala 2.78 3.14 3.21 3.27 3.60 3.73 3.85 4.26 4.74 4.84 5.27
Val 3.00 3.23 3.22 3.37 3.59 3.42 3.93 4.32 3.66 3.80 3.39
Leu 6.62| 6.88| 6.80 6.91 6.89 6.75 6.94 7.05 6.72 6.70 6.26
Tyr 3.82 3.76 3.80 3.59 3.68 3.74 3.80 3.77 3.78 3.91 4.19
Phe 5.57 5.55 5.50 5.47 5.30 5.20 5.36 5.24 5.27 5.01 5.30
His 2.26 2.35 2.35 2.49 2.46 2.52 2.80 2.86 3.00 3.09 3.75
Lys 1.77 2.23 2.53 3.01 3.41 3.79 4.32 4.78 5.71 5.73 6.35
Arg 3.41 4.19 4.75 5.43 6.23 6.81 7.77 8.78 | 10.34| 10.50 | 11.29
B : Buckwheat flour “A” W : Wheat flour “C”
Table 5 Weight content and calculated protein content
of buckwheat in the mixture of buckwheat
flour “A” and wheat flour “C” S 100
oot
Buckwheat content | Calculated protein content 9
(taken) 2 8o}
% I (%) T (%) g
10.0 9.2 9.2 i " £
20.0 18.5 16.2 g /
30.0 28.0 26.8 g sor
e o
40.0 37.7 35.2 g o7
50.0 47.5 43.7 § 30t
60.0 57.6 53.5 5 aof
70.0 67.9 64.5 !
80.0 78.4 78.5 s Ve
0 10 20 80 40 50 60 70 80 90 100
89.9 89.0 87.9 | Buckwheat protein content calculated by method I (%)

sk I : Calculated from total nitrogen content of
buckwheat flour “A” and wheat flour “C”
II : calculated by least-squares method, using
total amino acid composition of buckwheat

flour “A’

mixture

,wheat flour “C” and their

Fig.

3 Relationship between buckwheat protein content

calculated by method I and the content calcula-

ted by method Il in the mixture of buckwheat

flour “A” and wheat flour “C”
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Table

Table 6 Buckwheat content obtained from total amino

acid composition in the unknown mixture

Buckwheat content Standards used in calculation
Protein ratio(%) | Weight ratio(%) | Buckwheat Wheat
43.4 45.8 A C
39.2 38.5 A D
45.5 56.8 B C
40.8 48.8 B D
B C
56.8 55
33
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