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Fig. 1 Near infrared diffuse reflectance spectra of Chinese fir
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Fig. 2 Relation between prediction and

practical values of holocellulose
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Fig. 3 Relation between prediction and

practical values of lignin

KA CAMO 2wl 2 A8 G0 /3T B Unscrambler9. 2 i
i Fre /) — ek (PLSD) » P B 350~2 500 nm, kb
HTTEE 25 RS A B S AL B, SR 58 S BRI T
2RISR 00 i e R B0k 11 KRBT NIR 4y
PR A G R B (O RZIESE D 0. 99, KB 4E 0 0. 90, AXIEAR
HEBRZE SEC Oy 0. 10, FARMEIRZE SEP 2 0. 28, AR &
0P 00 R (L R AR T L Y A S RO I DL IET 3. A2yl
5 TR RN A WL 1

3 45 i

ARSI LA R GHERAZ AR R ER LT e R R
AT TP E . BB AL E R E T 48 MER
RMAE LA YER AR R & i, FIELLAM G0 E A8
N 6T AT B A 25 SIS . R AN
ek 76 A28 BLIIE B ST ARSI, 24 4 H AR I AR A
FIFTCAL AL (Y FH 5 R BT r 23312 0. 96, 093, RKIEAREDR 22
SEC # 0. 39, WilkrHEiR SEP 2K 0. 505 A5 2 A 1E R
TN R AR OC R EL » 4390024 0. 99, 0. 90, K IEARHEDRZE
SEC 4 0. 10, FATRAEAR SEP Jy 0. 28, LL A28, 4T



1330 it 5Lk 2T
SIS AT LLRSE T AR TSR T AE R FIRBUR ik
Table 1 Comparison between practical measure values and near
infrared prediction values of holocellulose and lignin
e LR R ARJR

TRUE NIR 5 8/ TRUE NIR B 8/ %
1 67.96 68. 04 0. 08 0.12 34. 20 33. 84 —0.37 —1.07
2 69. 62 69. 89 0. 27 0. 39 34.18 33.68 —0.51 —1.48
3 67.47 68. 00 0.53 0.78 33.28 33. 47 0.19 0. 57
4 70.58 69. 59 —0.99 —1.41 34. 10 33. 83 —0.27 —0.79
5 68.49 68.78 0. 29 0.42 33.63 34. 00 0. 37 1. 10
6 67.03 67.15 0.12 0.18 34.09 34. 34 0. 25 0.72
7 70. 62 70. 10 —0.52 —0.73 33.41 33.03 —0.38 —1. 14
8 68.61 68. 66 0. 05 0.07 34.32 34. 38 0. 06 0.18
9 69.71 70. 57 0. 86 1.23 33.05 33.16 0. 11 0. 34
10 68. 55 69. 04 0.49 0.72 33.27 32. 88 —0.39 —1.18
11 70. 64 70.73 0.09 0.13 34.76 34. 82 0. 06 0.16
12 69. 66 69. 40 —0. 26 —0.37 33. 37 33. 35 —0.02 —0.05
13 71.79 71.35 —0.44 —0.61 33. 35 33.29 —0.06 —0.19
14 69. 55 69. 65 0.10 0. 14 32. 83 33.29 0. 46 1. 40
15 72.11 71.48 —0.63 —0.87 32.63 32.69 0. 06 0.18
16 69. 69 69. 50 —0.19 —0. 27 32.71 32. 65 —0. 06 —0.17
17 71.11 71. 66 0.55 0.77 32.39 32. 80 0.41 1.27
18 69. 96 69. 55 —0.41 —0.58 32. 56 32. 36 —0.20 —0.61
19 72.46 71.95 —0.51 —0.71 32. 36 32.57 0.21 0. 66
20 69. 92 69. 48 —0.44 —0.63 33.79 33. 99 —0. 20 —0. 60
21 72.06 71.48 —0.58 —0. 81 33. 84 33. 46 —0. 38 —1.13
22 69. 28 69. 06 —0.22 —0.32 33.43 33.51 0. 08 0.23
23 71.50 71. 30 —0. 20 —0. 27 32.68 32. 80 0.12 0. 38
24 68. 55 69. 23 0. 68 0.99 33. 36 33.61 0. 25 0. 74
25 67.62 68. 02 0. 40 0.59 33.49 33.93 0.43 1. 30
26 69. 80 70. 24 0. 44 0. 64 33. 56 33. 31 —0. 26 —0.76
27 66.91 67. 36 0.45 0.67 33.81 33. 93 —0.28 —0. 83
28 69. 83 69. 94 0.11 0.16 34. 00 33.91 —0.09 —0.28
29 66. 82 66. 85 0.03 0. 04 33.76 33. 80 0. 04 0.12
30 69. 38 69. 90 0.52 0.75 34.11 33.79 —0.32 —0.94
31 67. 64 67.98 0. 34 0. 50 34. 00 33.99 —0.01 —0.02
32 68. 27 68. 48 0.21 0. 31 33. 60 33.91 0. 31 0.93
33 69. 50 70.03 0.53 0.76 33.13 33. 54 0.41 1.24
34 67.69 67.83 0. 14 0. 20 33.38 33.29 —0.09 —0.27
35 68. 39 68. 95 0. 56 0. 82 33.48 33.79 0. 31 0.93
36 69. 70 69. 23 —0.47 —0.67 33.15 33.16 0.01 0.02
37 68. 41 67. 94 —0.47 —0.68 34. 10 33.92 —0.19 —0.54
38 69. 36 69. 24 —0.12 —0.17 33. 85 33. 57 —0. 28 —0. 83
39 69. 93 68. 94 —0.99 —1.42 35. 28 34. 80 —0.48 —1.36
40 68. 43 67.63 —0. 80 —1.17 34.03 34.25 0. 22 0. 64
41 68. 56 67. 88 —0.68 —0.99 34.70 34.75 0. 05 0. 14
42 69. 94 70.12 0.18 0. 26 34.08 34. 31 0. 23 0. 67
43 69. 89 70.62 0.73 1. 04 33.97 34.08 0.11 0.31
44 69. 56 69. 12 —0.44 —0.63 34. 44 34.75 0.31 0. 89
45 68.42 69. 49 1.07 1.57 33. 64 33.82 0.18 0.55
46 70.41 70. 69 0. 28 0. 39 33.49 33.15 —0. 34 —1.02
47 69. 89 69. 40 —0.49 —0.70 34. 48 34.03 —0.45 —1.31
48 70.57 70. 94 0. 37 0.53 33. 64 33. 94 0. 30 0. 89
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Determination of Holocellulose and Lignin Content in Chinese Fir by Near
Infrared Spectroscopy

HUANG An-min, JIANG Ze-hui* , LI Gai-yun
Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091, China

Abstract The contents of holocellulose and lignin of wood are important determinants of the pulping quality of wood. The deter-
mination of holocellulose and lignin contents using traditional chemical methods is a costly and time-consuming process. Near in-
frared reflectance (NIR) analysis offers a fast, nondestructive testing and low cost alternative for prediction of wood quality. In
the present article, the total amounts of holocellulose and lignin contents of 48 samples were analyzed according to standard wet-
chemical method. All samples were milled using a Standard Wiley knife mill with a 2 mm screen. The 2 mm material was sieved
with a 40-60 mesh sieve. Then, near infrared (NIR) spectra were collected in diffuse reflectance from samples of meal contained
in a spinning cup by an analytical spectral devices (ASD) Lab Spec at wavelengths between 350 nm and 2 500 nm. The raw spec-
tra were pretreated by the second derivative and smoothing, then the NIR model was built using partial least-squares statistical a-
nalysis and full cross validation. The coefficients of correlation () of calibration and validation for holocellulose were 0. 96 and
0. 93, respectively; the standard error of calibration (SEC) and the standard error of prediction (SEP) were 0. 39 and 0. 50, re-
spectively. For lignin, the values for r of calibration and validation were 0. 99 and 0. 90, while the SEC and SEP were 0. 10 and
0. 28, respectively. It was concluded that NIR analysis is a reliable, fast and nondestructive testing predictor of holocellulose and

lignin content of wood in Chinese fir.

Keywords Near infrared spectroscopic(NIR) ; Holocellulose; Lignin
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