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Variable Selection Based Near Infrared Spectroscopic Quantitative
Analysis on Wheat Crude Protein Content
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Abstract; Wheat is one of the main cereal grain which was produced not only in China but also at
abroad. The aim of this paper is to study the feasibility of several selected variables from short wavelength
near infrared spectroscopy to quantify crude protein of the whole wheat grain. In total, 52 whole wheat
grain samples were collected, including 39 samples for calibration and 13 samples for validation. On the
one hand, the crude protein of these samples were analyzed by using the Chinese standard of Kjeldahl
method ; on the other hand, those were scanned to obtain near infrared spectra with the wavelength range
of 900 ~ 1 700 nm by using a wheat analysis system developed by Chinese Academy of Agricultural
Mechanization Sciences ( CAAMS). Both of spectroscopic pretreatment method and sensitive variables
were optimized, then the model was built by partial least squares regression method. The results showed
the combination of multiple scattering correction and wavelet transform performed better. Competitive
adaptive reweighted sampling method showed an efficient variable selection, which picking 12 variables
and taking 2% of the full range spectral variables, including 1028, 1158, 1199, 1367, 1407, 1445,
1478, 1494, 1550, 1584, 1661, 1686 nm. Based on the optimized pretreatment method and selected
variables, the model showed that the prediction determination coefficient and prediction root mean square

error were 0. 961 and 0. 369, respectively. Competitive adaptive reweighted sampling variable selection
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based short wavelength near infrared spectroscopic technique showed a potential for crude protein

quantitative analysis on whole wheat grain.

Key words: wheat; crude protein; near infrared spectroscopy; viriable selection
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Tab.1 Protein and moisture content of wheat samples

MRS/ % HKR %
* H f/ME LON] e uES I/ME foNI! e UES
SEPRE 39 11.07 16.37 14. 16 1.33 9.81 12.28 11.03 0.49
B 13 11.75 16.93 14.25 1.39 9. 66 12.28 11.01 0.73
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Tab.2 Model built with whole spectral range
THAb LVs RZ R%, R% RMSEC RMSECV RMSEP
¥ 7 0.939 0. 853 0. 963 0.325 0. 504 0.269
R 7 0. 945 0. 866 0. 969 0.307 0. 480 0. 268
N % 7 0. 944 0. 867 0.972 0.310 0. 480 0. 266
— B 6 0.930 0. 839 0. 946 0. 348 0.529 0. 355
ek 6 0.917 0.739 0.927 0.379 0.671 0.416
MSC 6 0.948 0. 857 0. 967 0.298 0. 499 0.271
SNV 6 0.947 0. 851 0.972 0.303 0.511 0. 245
MSC + Fi 6 0. 950 0. 868 0.962 0.292 0.479 0.274
MSC + /N A5 $ 6 0. 948 0. 872 0. 959 0.299 0.473 0. 290
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Fig.2 Wheat protein model with whole range spectra
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Tab.3 Information of calibration set and verification set for independent moisture content

. Py - HEASE/ % BRI/ %
BOME BRI BIfE 77 R/AME BOKME BIfE E
& KR EbRE Cl 13 12.01 15.21 13.79 1.08 9.81 10.91 10. 17 0.36
ERK R ERRE 2 13 11.07 16.37 14.26 1.61 11.37 12.28 11. 69 0.33
R A KR TE AR PI 3 13. 00 14.78 13.97 0. 90 11.85 12. 09 11.94 0.13
B 7K R RIE S P2 5 12.54 15.02 13.94 0.95 10. 28 10. 71 10.59 0.18

x4 BEERAXREFEDESTUNER
Tab.4 Predicted results of protein for fixed

moisture content

mak g SN
R.  RMSEC R,  RMSEP
ARER 0.896  0.335  0.342  0.827
CLE PLAIE fLikasiE 0.976  0.161  0.992  0.438
4PEEE 0 0.895  0.503  0.774  0.762
C2 /A~ P2 BBt fhiEAss 0.956  0.325  0.974  0.338
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W, A Ve 5l 10281 1581 199 1 367 .1 407,
14451478 1494 15501 584 .1 6611 686 nm [}
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2 % X #t
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