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Fig 1 Near infrared diff use reflectance spectra of Chinese fir
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Table 1 Comparison between practical measure values and near
infrared prediction values o holocellulose and lignin

TRUE NIR 5 S8/ % TRUE NIR 5 o/ %
1 67. 96 68 04 0 08 012 34 20 33 84 - 037 -107
2 69. 62 69. 89 0 27 0 39 34 18 33 68 - 051 - 148
3 67. 47 68 00 0. 53 0. 78 3328 33 47 0 19 0. 57
4 70. 58 69. 59 - 099 -141 34 10 33 83 -0 27 -0.79
5 68 49 68 78 0 29 0 42 33 63 34. 00 037 110
6 67. 03 67. 15 0 12 0 18 34. 09 34 34 0 25 0. 72
7 70. 62 70. 10 - 0.52 -073 33 41 33 03 -0 38 -114
8 68 61 68 66 0 05 0 07 34 32 34 38 0 06 018
9 69. 71 70. 57 0. 86 123 33 05 33 16 011 0 34
10 68 55 69. 04 0 49 0 72 33 27 32 88 -0 39 -118
11 70. 64 70. 73 0. 09 0 13 34. 76 34 82 0. 06 0. 16
12 69. 66 69 40 - 026 - 037 33 37 3335 -0 02 - 005
13 71 79 71 35 - 044 - 061 3335 33 29 - 006 -0 19
14 69. 55 69. 65 0 10 0 14 32 83 33 29 0. 46 1 40
15 72 11 71 48 - 063 - 087 32 63 32 69 0 06 018
16 69. 69 69 50 - 019 - 027 3271 32 65 - 006 -017
17 71 11 71 66 0. 55 077 32 39 32 80 041 127
18 69. 96 69. 55 - 041 - 058 32 56 32 36 -0 20 -0 61
19 72 46 71 95 -051 -071 32 36 32 57 021 0 66
20 69. 92 69 48 - 044 - 063 33 79 33 59 - 020 - 0. 60
21 72 06 71 48 - 058 -081 33 84 33 46 - 038 -113
22 69. 28 69. 06 -0 22 -0 32 33 43 3351 0. 08 0 23
23 71 50 71 30 - 020 - 027 32 68 32 80 012 038
24 68 55 69. 23 0 68 0 99 33 36 33 61 025 074
25 67. 62 68 02 0. 40 0. 59 33 49 33 93 0. 43 1 30
26 69 80 70 24 044 064 33 56 3331 -0 26 -076
27 66 91 67. 36 0. 45 0 67 3381 3353 -0 28 -0 83
28 69. 83 69. 94 011 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. 52 075 34 11 3379 -0 32 -0 .94
31 67. 64 67. 98 0 34 0 50 34. 00 33 99 -001 - 002
32 68 27 68 48 021 031 33 60 3391 0 31 0. 93
33 69. 50 70. 03 0. 53 0. 76 33 13 3354 0 41 124
34 67. 69 67. 83 0 14 0 20 33 38 3329 - 009 -027
35 68 39 68 95 0 56 0 82 33 48 3379 031 093
36 69. 70 69. 23 - 047 - 067 3315 33 16 0 01 0. 02
37 68 41 67. 94 - 047 - 068 34 10 33 92 -019 - 054
38 69 36 69 24 -012 - 017 33 85 33 57 -028 -083
39 69. 93 68 94 - 099 -142 35 28 34. 80 - 048 -136
40 68 43 67. 63 - 080 - 117 34. 03 34 25 0. 22 0. 64
41 68 56 67. 88 - 0.68 - 099 3470 34. 75 0. 05 0 14
42 69 94 70 12 018 0 26 34. 08 34 31 023 0 67
43 69. 89 70. 62 073 104 33 97 34. 08 0 11 0 31
44 69. 56 69. 12 - 044 - 063 34. 44 34. 75 0 31 0. 89
45 68 42 69 49 107 1 57 33 64 33 82 018 055
46 70 41 70. 69 0 28 0 39 33 49 33 15 -034 -102
47 69. 89 69. 40 - 049 -0.70 34 48 34. 03 -0 45 -131
48 70. 57 70. 94 0 37 0. 53 33 64 33 94 0 30 0 89
d: 0(%):
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Deter mination of Holocelluloseand L ignin Content in Chinese Fir by Near
Infrared Spectr oscopy

HUANGAnmmin,JIANG Ze-hui *, L1 Ga-yun
Research Institute of Wood Industry , Chinese Academy of Forestry, Beijing 100091, China

Abgract The contentsof 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 methodsis a costly and time-consuming process. Near in-
frared reflectance (NIR) analysis offers afast , nondestructive testing and low cost alternative for prediction of wood quality. In
the present article, the total amountsof holocellulose and lignin contents of 48 samples were anal yzed according to standard wet-
chemical method. All samples were milled usng a Standard Wiley knife mill with a2 mm screen. The 2 mm material was Seved
with a 40-60 mesh sieve. Then, near infrared (NIR) spectra were collected in diff use 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 |east- squares statistical a
nalyss and full cross validation. The coefficients of correlation (r) 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-
ectively. For lignin, the valuesfor r of calibration and validation were 0. 99 and 0. 90, while the SEC and SEP were 0. 10 and
0. 28, regpectively. It wasconcluded that NIR anadlyssisardiable, fast and nondestructive testing predictor of holocell ulose and
lignin content of wood in Chinesefir.

Keywords Near infrared spectroscopic(NIR) ; Holocellulose; Lignin
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