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Rapid determination of moisture content of high cellulose and lignin

materials by near-infrared diffuse reflectance spectroscopy

g At

YAO Li"*
L. R AR M R 2 B i B S SR 2 B W Kb

FRE!

LI Zongjun'

RITE? ool A
ZHU Menjun®
41012852, MR 25T A BRAF LB ME  411228)

Z N

DAI Hairong® LI Xiaoyan®

(1. College of Food Science and Technology, Hunan Agricutural University , Changsha , Hunan
410128, China; 2. Hunan Onyear Industry Co., Ltd., Xiangtan, Hunan 411228, China)

WE: B 21— #HhdbnZaded KREHAK
SEBW T R, AEAERIASEZH LT KAEH
2 b R R 4k ok ALK 4R SR 4 sh R RS R
i 1 NIR Cal A% 80 4 3§ 3 2 38 3 47 TR AL 22, 45 % 4F
AE K, IFE B AR R =k (PLS) 447 3 S AR A6 K & 4
TEREFHRAY, GREMKS S ZTLITHUREERT
BAA 0.994 2,4 E R £ 3 F AR (RMSEC) 4 0.50; % 4E
FREAHKA 0.986 7, M E £ #H F H (RMSEP) %
0.68, Hit:Z A kM it £ . FA EH,ERAT
bEaat KREHHG Ky E N,

KPR AETART ;K& T BLINE RS

Abstract: Objective: To establish a rapid method for moisture
detection of high cellulose and lignin materials. Methods: The
areca nut, a Chinese herbal medicine containing high cellulose and
lignin, was selected. Use a near-infrared spectrometer to collect
near-infrared diffuse reflectance spectra. Apply NIR Cal modeling
software to preprocess the spectral data, select the optimal
feature wavelengths, and use partial least squares (PLS) analysis
to establish a quantitative model for areca nut moisture content,
Results: A quantitative model for areca nut moisture content was
acquired, with the coefficient of determination of 0.994 2, the
root mean square of the calibration error (RMSEC) of 0.50, the
coefficient of determination for the validation set of 0.986 7, the
root mean square of the prediction error (RMSEP) of 0. 68.

Conclusion: This method is simple, fast, safe, practical, and
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accurate, suitable for the rapid determination of moisture content
in materials containing high cellulose and lignin.
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Basic information of samples in calibration set

Table 1

and validation set

A TR Koy T/ Y W2/ %
T IE 4 195 11.4~43.9 32.5
6 IF4E 96 11.4~40.4 29.0
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Figure 1 NIR original spectra of betel nut samples

B 3E — 25 e
2.2 KRMBIK S HE AR B B 5L

R AN T] 32 B4 50 Uk B e 3% T Ak 3 Oy X e R 4
FEHAIT(Q fH i ) BRI 2,

He 2 A, BT A B fE Q {1 0.849 0(0.6<<Q
fH<<1.00. F= B 4r BN 8, X Ri A4 i 4k 38 75 35 S MI Rl
Db, 18 B A B T £ 41038 52 5 56 335 30 17 7K 43 i L 4 ik Bt
) 2 2 Wt R AE W, fr BT 3 mT D, ORG A A K 4
V14 S 0 {5 T {1 2 A 56 R A i, 1 S R R ARG OE 4R

% HEGEIMERFAEERELNSAER AREVRAIERE
0.014
0.012
0.010
¢ 0.008
£ 2 0006
R Y
X% 0.004
= 0.002
0.000
-0.002
10000 9000 8000 7000 6000 5000 4000
ek
Wavelengths/cm™
B 2 AR o TR A2 R R B
Figure 2 NIR pretreated spectra of betel nut samples
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Table 2 Effects of different secondary/primary PCs, wave selection and pretreatments on Q values
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M{.Dbl 8 1~6 100 4 000~10 000 0.849 0
Snv.,Dbl 9 1~6 100 4 000~10 000 0.843 6
Dbl 13 1~6 100 4 000~10 000 0.820 5
Ncl.Dbl 13 1~4 83 5 000~10 000 0.817 7
Nel 10 1~6 100 4 000~10 000 0.816 3
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Figure 3 Model validation fitting diagram in the C-set Figure 4 Model validation fitting diagram in the V-set
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Table 3 Validation data
FEMS ESMA B AT ORWE/X | FERYS EIME MEIE AxTEE KMEE/%
1 23.48 23.71 0.23 0.97 11 14.06 13.77 0.29 2.08
2 24.83 25.09 0.26 1.04 12 10.28 10.62 0.34 3.25
3 20.14 20.55 0.41 2.02 13 12.92 12.78 0.14 1.09
4 21.38 21.38 0.00 0.00 14 39.04 39.28 0.24 0.61
5 21.11 20.41 0.70 3.37 15 19.25 19.03 0.22 1.15
6 20.68 20.37 0.31 1.51 16 22.34 22.61 0.27 1.20
7 22.96 23.18 0.22 0.95 17 33.42 33.98 0.56 1.66
8 22.50 21.92 0.58 2.61 18 42.11 42.89 0.78 1.84
9 38.65 39.30 0.65 1.67 19 28.23 28.44 0.21 0.74
10 40.39 40.72 0.33 0.81 20 13.64 13.89 0.25 1.82
3 é;lg': i/&\ net/kecms/detail/11.2047.S.20231221.0942.002.html.
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