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Detection of mixing proportion of stem by near infrared spectroscopy

combined with linear non-negative regression

coefficient regression method
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Abstract: Objective: To establish a rapid method for the determi-
nation of stem content in finished tobacco by near infrared spec-
troscopy. Methods: The finished tobacco mixed with different
proportion of stem silk (5%, 8%, 11% and 14%) was used as

the test object. The near infrared spectrum information of pure
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stem silk, pure leaf silk and tobacco mixed with different propor-
tion of stem silk was collected, respectively. Orthogonal Partial
Least Squares Discrimination Analysis (OPLS-DA) was used to
identify the overall difference of the near infrared spectral infor-
mation of the above three kinds of samples. Variable Importance
for the Projection (VIP) feature spectrum and full spectrum were
used to establish linear non-negative regression models for stem
silk samples of different proportions, respectively, and the accu-
racy and stability of the prediction models were evaluated.
Results; ) The OPLS-DA pattern recognition analysis showed
that there was a great difference in the overall NIR information of
the three kinds of samples. @ Based on the VIP value greater
than 1, the spectral wave number range was 4 000 ~ 4 165,
4 582~4 609 and 4 612~5 264 cm ', Wavelength range with
large variance: 4 000~6 100 and 6 900~7 500 ecm '. @ The ac-
curacy and stability of the prediction model established by the va-
riance spectrum screening wavelength variable were superior to
VIP algorithm and superior to the full wavelength variable. Con-
clusion: The method of NIR combined with linear non-negative
regression coefficient regression for the rapid determination of the
content of stem in finished tobacco has good stability and accura-
cy.

blending; near infrared spectrum (NIR);
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Figure 1  Original NIR spectra of the sample
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Figure 2 OPLS-DA classification effect of NIR model of

three types samples
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Figure 4 VIP values of different wave points in the

OPLS-DA classification model

0.000 03

= 0.000 02

OB

Absorbance

0.000 01

0.000 00

4000 6000

iz
Wavenumbers/cm™

B 5 3FERERG T ERE

Variance spectra of three types samples

8 000 10 000

Figure 5

2.3 ZEFEHEEFREHDEFRBEE T RITN

43 AR 4 D A AR L VIP R 2% 06 4% O 1 A D
AR B N AN TR AR 22 e I R 22 R O 2140 Ol 3 e i
G AR R AR R T i A A 22 5 B R PE ST A
MrafRange 1 Bioas. dige 1 al 0, AR RS 390 0 45 5 0 ofie
PR E 7 226 AT VIP kM e KRR, 78
L T 45 R 0 B8 58 RO T 7 2800 A AL T VIP SRk
AP AR . ol WU EL 5 S PR A ¢ A 36 295 2R AT R
VIP i 3 i 1 A8 dk N7 09 B 22 5 k800 i1 T R A 4
3 Tl 1 7 20 5k A Y A R TR (E 5 S BR AR AE @ =
0.05 REAKFTHILRERR. h bl L RATH. T2
G T B 25 P 8 < 78 i A ) T AR R 1 o G P D AR E
BT VIP Bk g .



F&M | Vol.37, No.11 X EEGRANKELESLEEERD TN EELISE LG
K1 AEAXETEREAFEFELHEBPTNER
Table 1 Prediction results of models established by different spectral variable screening methods
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