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Tablel Klason lignin range for the 54 samples
deter mined by wet-chemistry method

I % I % I % I %
18 28 48 20. 97 23 85 7.51
18 27. 81 21 26 24,33 6 55
18 27. 54 19 67 23 42 7.87
18 28 48 25 89 27. 05 259
18 24 24 20. 56 22 36 368
18 23 38 19 67 22 09 371
05 25m 27 28 48 19 67 23 70 8 81
4565m 27 27. 54 2097 24. 04 6 57
54 28 48 19 67 23 87 8 81
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Fig 2 Regression coefficients developed with respect to Klason
lignin for the second derivative spectra data of 54 samr
ples using 6 factors
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Table 2 Comparison between practical measure valuesand near infrared prediction values of lignin

I % [ % I % I %
1 26. 86 26. 34 - 052 28 23 05 22 47 - 0 58
2 26. 40 26. 96 0. 56 29 22 67 23 28 0. 61
3 21 21 21 63 0. 42 30 2589 26. 24 0. 35
4 21 51 21 87 0. 36 31 26. 92 26. 40 -0 52
5 21 36 20. 95 -041 32 20. 83 20. 96 0 13
6 20. 97 20. 26 -071 33 22 94 22 53 -0 4
7 28 48 28 08 -0 40 34 20. 12 20. 57 0. 45
8 27. 23 27. 04 -02 35 22 33 22 2 -0 13
9 24. 24 23 92 -0 32 36 27. 03 26. 55 - 048
10 23 54 23 23 -031 37 26. 99 27. 49 0. 50
11 23 38 22. 64 -074 38 21 50 22 17 0. 66
12 22 23 23 28 1 05 39 21 99 23 04 105
13 26. 19 26. 33 0 14 40 22 31 21 92 - 039
14 27. 19 26. 82 -0 37 41 22 77 21 89 -0 88
15 21 62 22 55 0. 93 42 27. 13 27. 05 - 008
16 22. 59 23 04 0. 45 43 27. 54 27. 19 -035
17 21 73 21 30 - 043 44 20. 56 20. 99 0. 43
18 22 56 22 64 0. 08 45 22 30 23 04 0. 73
19 27. 81 27. 71 -0 10 46 19. 67 19 77 0. 10
20 26. 65 27. 26 0. 61 47 22 70 21 66 -104
21 23 94 22 92 -1 02 48 23 89 23 90 0. 01
22 23 05 23 31 0. 26 49 22 90 22 49 -0 41
23 21 26 22 06 0. 80 50 23 31 23 07 -024
24 2230 22 07 -0 23 51 27. 65 26. 83 -0 82
25 27. 11 26. 62 -0 49 52 27. 12 27. 20 0. 08
26 26. 68 27. 56 0. 88 53 23 63 23 04 - 0 59
27 22 33 23 03 0. 70 54 22 65 23 98 1 33
, , 54
3 ,
) Klason
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Rapid Deter mination of Klason Lignin Content in Bamboo by NIR

L1 Ga-yun', HUANGAnmrmin' , WANG G&, QIN Dao-chun? , JIAN G Ze-hui*”
1. Research Institute of Wood Industry , Chinese Academy of Forestry, Beijing 100091, China
2. International Center for Bamboo and Rattan, Beijing 100102, China

Abgtract Ligninisone of the main components of lignocellulosc materials. The main purpose of wood cooking and bleaching is
to remove lignin by chemical agent in paper industry. Whereas the lignin content shows wide variations depending on its tree spe-
cie, dte condition, part and 0 on, it is essential to analyze the lignin content of different raw material. The aim of this paper is
to develop a rapid near infrared (NIR) reflectance spectroscopic method to characterize the Klason lignin content of bamboo. Fif-
ty four samplesfrom three growth years, two positions along the longitudinal directions and three positions along the radial di-
rections within a bamboo pole were prepared. The Klason lignin contents of 54 samples were analyzed according to traditional
chemical method, the spectra of these samples were collected by NIR in the range of 350 to 2 500 nm, and the relationship be-
tween the lignin content and the spectra of these samples was established by multivariate statistical technique. After second de-
rivative pretreatment of raw spectra, the Klason lignin contentsof the bamboo samples were quantified using partia least- squares
statistical analyss (PL S1) and full cross validationin the range of 1 011-1 675 nm and 1 930-2 488 nm. High coefficients of cor-
relation (r) were obtained between the predicted NIR results and those obtained from traditional chemical method. The correla
tion coefficient of calibration model and prediction model was 0. 99 and 0. 97, respectively. The standard error of calibration
(SEC) and standard error of prediction (SEP) was Q. 36 % and 0. 59 %, respectively. It wasfound that the lignin content in bam-
boo could be determined rapidly with reasonable accuracy by the NIR method.
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