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Abstract ; Objective : In order to meet the requirements of breeding, cultivation and agricultural practice of high protein quinoa,
and determine a quickly and nondestructive measurement of quinoa grain crude protein content method.Method ; In this study,
the rapid detection of the crude protein content in quinoa grains was systematically studied by using near — infrared
spectroscopy.122 representative quinoa varieties were selected as the test materials, among which 94 were used as the modeling
set and 28 were used as the verification set.The Unscrambler 10.4 software was used to preprocess the original near—infrared
spectra data after scanning,and established the quantitative prediction model of quinoa kernel crude protein content by partial
least square method ( PLS) . Results; Combing the filter fitting method ( savitzky — golay, SG ) and Standard Normal Variate
(SNV) , obtained the best result,with the model predictive value determination coefficient ( R*) of 0.9380,and the component
concentration analysis error( RMSE ) of 0.4823.The correlation analysis of the 28 samples in the verification set showed that the
determination coefficient between the predicted value and the measured value of the national standard method was 0.9416.0ne

—way anova showed that there was no significant difference between the measured value of GB method and the predicted value
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of the model (P >0.05) ,and indicating that the established model had high accuracy and good prediction effect.Conclusion ; As

a simple, this method can be used as a rapid and non- destructive method for the detection of crude protein content of the

quinoa seeds,and can provide technical support for the breeding, cultivation and agricultural practice of high—quality quinoa.

Key words: near infrared spectroscopy ( NIRS) ; quinoa seeds ; protein content;partial least square
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Table 1 Kernel crude protein content of quinoa samples used for calibration and validation
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Fig.1 The original spectra of quinoa except anomalous spectral
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Table 2 Evaluation parameters of models obtained by various spectral pretreatment methods

‘ Eagrg LR RIERDT U R
Tiih #8275 1% (n) E R W% RERK Wiz
(R*) (RMSEC) (R*) (RMSEP)
TCHiALBE No spectral preprocessing 10 0.8655 0.8027 0.8013 0.9786
— 540 First derivative 7 0.8652 0.8035 0.7996 0.9654
5%k Second derivative 8 0.9315 0.5728 0.8373 0.8895
R IE #7255 Standard normal variate( SNV) 7 0.8526 0.8400 0.7876 1.0050
Z ICHUT RS IE Multiplicative scattering correction( MSC) 8 0.8716 0.7481 0.8346 0.9098
B4 Savitzky golay (SG) 8 0.8351 0.8887 0.7523 1.0984
— B + AR IE S 2R i First derivative + SNV 12 0.9308 0.5758 0.8383 0.8881
TSR + bRifEIE S Second derivative + SNV 7 0.9119 0.6495 0.7971 0.9767
B LA + RIEIE S & SG + SNV 10 0.9380 0.4823 0.8891 0.7196
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Fig2 A.Corrected model for quinoa grain protein content;
B:The cross—validated model for quinoa grain protein content
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