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Research on determination method of starch, protein and
total flavonoids content in buckwheat
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Abstract . Starch, proteins and total flavonoids were the vital nutrients and pharmacological function factor in
buckwheat, to achieve the fast detection of the buckwheat internal composition had an important theoretical
significance and application value for buckwheat breeding, processing and other steps.Forty buckwheat samples
from different origins had been selected. The starch, proteins and total flavonoids content of buckwheat were
determined,and the near-infrared spectrum of buckwheat had been obtained using FieldSpec 3 near-infrared
spectroscopy. Forty samples were randomly divided into the prediction set and validation set with 30 and 10
samples respectively. Compared with different pre - processing methods, the prediction models of buckwheat
starch proteins and total flavonoids content had been established using the combination method of principal
component analysis and artificial neural network, finally the models had been verified. The results showed that the
correlation coefficient between the prediction value and measurement value of buckwheat starch content was
0.8719,and the relative error was smaller and its mean value was 1.82% , the method of the buckwheat starch
content prediction was feasible.But the prediction for buckwheat protein and total flavonoids content was not ideal,
need to be further studied.
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Table 1 Buckwheat chemical constituent’ s statistical paramenters
FEARL /ME RKH FHE i 22 AR5 R B
T EE(%) 40 57.2 724 65.5 44 6.7
BEHRSE(%) 40 8.5 12.0 9.9 1.0 10.1
S H T (mg/100g) 40 7.1 163.5 82.9 422 50.9
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Fig.1  Absorbance graph of

buckwheat near—infrared spectroscopy
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Table 2 Accumulative reliabilities of the first 10 PCs

A i{ﬁ‘bﬂ]%%ﬁ Bﬁﬁi%;%ﬁ
AR (% ) 5 (%)
PCO1 82.467 81.467
PC02 91.286 89.787
PCO3 96.865 95.940
PC04 98.924 98.540
PCO5 99.378 99.052
PCO6 99.61 99.342
PCO7 99.756 99.501
PCO8 99.841 99.677
PC0O9 99.892 99.734
PC10 99.935 99.851
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Fig2 Relationship between chemical analysis values
and prediction values of Buckwheat starch
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Table 3 Prediction results for Buckwheat starch by BP mod el

AR ez BUE EXTIRE MXRE
(%) (%) (%) (%)
1 59.4 57.91 -1.49 -251
2 65.0 65.71 0.71 1.09
3 71.1 68.95 -2.15 -3.03
4 67.6 69.03 143 2.12
5 71.5 69.24 -2.26 -3.17
6 62.0 62.82 0.82 1.31
7 61.7 61.85 0.15 0.24
8 65.8 67.78 1.98 3.01
9 65.0 63.89 - 111 -1.70
10 70.0 69.96 -0.04 -0.06
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Fig.3 Relationship between chemical analysis values

and prediction values of Buckwheat protein
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Table 4  Prediction results for Buckwheat protein by BP model

AN eEEiEes BONE ZERbiRzE MRRRREE

(%) (%) (%) (%)

1 10.8 11.28 0.48 4.44

2 10.4 8.95 -145 -13.93

3 9.2 8.64 -0.56 -6.04

4 8.9 9.10 0.20 221

5 9.1 9.14 0.09 0.97

6 8.6 8.87 0.29 335

7 9.9 9.70 -0.20 -2.00

8 9.1 8.92 -0.18 -2.02

9 93 9.20 -0.05 -057

10 11.7 11.48 -0.17 -142
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Table 5  Prediction results for

Buckwheat total flavonoids by BP model

p TCFURE UM xR R
(mg/100g) (mg/100g) (%) (%)
1 144.1 126.19 -17.91 -12.43
2 87.3 100.19 12.87 14.74
3 133.0 129.78 -3.17 -2.39
4 135.4 125.40 -10.03 -7.40
5 94.9 87.04 -7.86 -8.28
6 87.8 75.84 -11.96 -13.62
7 51.1 49.15 -1.95 -3.82
8 56.6 49.60 -6.95 -12.29
9 44.9 38.15 -6.75 -15.03
10 7.4 9.57 2.20 29.77
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