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Table 1 Crude protein content of wheat flour samples
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Table 2 Evaluation of PLS correction model for protein samples under different pretreatment methods

TR Tk ENI 14 ER A RPD
R. RMSEC R, RMSEP

x 7 0.9552 0.5002 0.9312 0.6072 3.3788
SNV 8 0.9697 0.4760 0.9449 0.5120 4.0933
)2 —4e 6 0.9678 0.4872 0.9329 0.5655 3.9727
MSC 9 0.9678 0.4811 0.9330 0.5655 3.9727
SNV+MSC 7 0.9690 0.4830 0.9443 0.5146 4.0476
)2 — 4L +MSC 7 0.9715 0.4552 0.9620 0.4267 4.2187
— B 5 0.9606 0.5353 0.9408 0.5427 3.5898
=Bt 5 0.7465 1.3499 0.8215 0.9863 1.5029
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Hod FE R ECh 7 83— 16+ MSC Tk F S A AL
TEAE R AU | i PLS B R, (B M 0971,

RMSEC {f & 0.4552,R, {5 &1 0.9620, RMSEP
0.4267 ,RPD iy 42187, 5 RY HLA7 % w8 A 1 I K
JE o MSC AT DLV BRAFE bR v RN By B 43 A AN
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Table 3 The prediction results of the host model to
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B R, RMSEP RPD
EMM 0.9620 0.4267 4.2187
AL S, 0.8169 60.5540 1.0028
A S, 0.9389 9.6848 1.7333
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Table 4 Spectral differences after standardization and model transfer effect

- AR A B % F
e [
SSER,,. SSER, . R, RMSEP RPD
M S, x 48.7666 57.2004 0.8169 60.5540 1.0028
DS 0.9057 3.3667 0.8949 0.7052 2.2408
PDS 2.9271 8.2078 0.8376 0.8704 1.8305
SLRDS 2.9265 8.2062 0.8370 0.8779 1.8274
MAL S, x 27.3701 38.5168 0.9389 9.6848 1.7333
DS 0.6595 2.8471 0.9687 0.4105 4.0284
PDS 0.7558 3.0622 0.8700 0.8436 2.0282
SLRDS 0.7572 3.0624 0.8703 0.8376 2.0304
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Application of Spectral Standardization of Different Spectral Types of Near—infrared Analyzers
in the Quality Detection of Wheat Flour

Abstract
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To explore the spectral standardization method of NIR spectrometers with different spectral principles, the
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crude protein of wheat flour was taken as the specific detection standard, and the spectra of wheat flour samples collect-
ed by three NIR spectrometers with different principles were taken as the research object. The standardization method of
near infrared spectrum is studied by using direct standardization(DS) and piecewise direct standardization (PDS) and sim-
ple linear regression direct standardization (SLRDS) algorithms respectively, by Euclidean distance (D), spectral stan-
dardized error rate (SSER) spectral differences between the spectral analysis of the main, from the machine, The predic-
tion effect was evaluated by predicting correlation coefficient (R,), standard deviation of prediction (RMSEP) and relative
standard deviation (RPD). The results show that: 1) After the spectral standardization of the three algorithms, the differ-
ence between the master and the slave spectrum is significantly reduced, and the prediction effect of the transferred
model is greatly improved. The prediction effect of the slave S, is better than that of the slave S.. 2) Among the three
algorithms, the prediction error rates of the two slave machines are the smallest after the DS algorithm is standardized.
SSER,. and SSER,, of the slave machine S, are 0.9057 and 3.3667, R,, RMSEP and RPD are 0.8949, 0.7052 and
2.2408, SSER,. and SSER,, of the slave machine S, are 0.6595 and 4.3691, R,, RMSEP and RPD are 0.9687, 0.4105
and 4.0284, respectively. The spectral standardization of the three algorithms can be applied to different types of NIR
analyzers, and the NIR correction model of crude protein content in wheat flour can be shared.

Keywords near infrared spectroscopy; wheat flour; spectral standardization; model transfer



