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Rapid Determination of Protein and Starch in Buckwheat
by Near-Infrared Reflectance Spectroscopy
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(" Institute of Crop Science ,Chinese Academy of Agricultural Sciences , Beijing 100081 ;
?School of Chemical Engineering and Technology , Tianjin University , Tianjin 300350)

Abstract ; To establish a rapid determination method for the contents of protein and starch in buckwheat by ap-
plying Near-Infrared Reflectance Spectroscopy ( NIRS) ,NIR spectra of 217 buckwheat samples were collected. Cali-
bration models were established based on the spectra and chemical values by partial least-squares ( PLS) algorithm
with cross-validation. Analysis indicated that the models of protein and starch showed good prediction effect by using
multiplicative scattering correction( MSC) ,with rank of 5 and 5, respectively, and frequency regions of 6803.9 -
6094.2/cm. The R* of them were 0.9481 and 0.9167 ,RMSECV were 0. 68 and 2. 08 ,RPD were 4.39 and 3. 46,
respectively , with the coefficients in external validation greater than 0. 96. This study has demonstrated the feasibility
and reliability of using NIRS to rapidly determine the content of protein and starch in buckwheat.
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Table 1 Type,year and origin of buckwheat samples (h)
%A A (4F) L il = SES it
Type Year Shanxi Sichuan Yunnan Inner Mongolia Total
iz 2014 20 12 10 14 56
Common buckwheat 2015 8 8 10 7 33
. 2014 2 2 10 16 70
Tartary buckwheat 2015 16 20 14 8 58
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Table 2 Contents of protein and starch in buckwheat using chemical method

H H f 18 (% ) Protein content

TEM & & (% ) Starch content

251 BB
- No. EHE SN /M EHME 5PN H/ME
Mean Max. Min. Mean Max. Min.
SRR Samples 197 12.16 20.31 7.73 69.29 83.24 52.56
¥ IE4E Calibration set 161 12.18 20.31 7.73 69.16 83.24 52.83
K B4R Test set 36 12.06 19.50 7.79 69.88 83.06 52.56
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Fig.2 Comparison of measured values with the values predicted by

the calibration model in cross validation set

®4 FEEOARSEHAERDIETRERBENT XKIELER

Table 4 Cross validation parameters of NIRS calibration equations developed to synchronously estimate protein and starch

content in buckwheat

R Eiy FHE RRME FME i3 e RE EXEAEY 2 ARX AT
Model Component Mean Max. Min. Rank R RMSECV %2 RPD
I EA 12.17 19.85 6.96 5 0.9626 0.58 5.17
TEH 69. 40 83.44 54.93 4 0. 8840 2.45 2.94
I B 12.18 19.89 7.38 5 0.9481 0.68 4.39
TER 69. 04 83.28 53.59 5 0.9167 2.08 3.46

RMSECV : Root-Mean-Squares Error of Cross-Validation, RPD; Relative Percent Difference
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Table 5 Estimation and evaluation of the NIRS calibration

equations on test set
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