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Analysis of rosin in pine wood by time domain nuclear magnetic resonance
GAO Xin, ZHOU Fan, FU Zongying, ZHOU Yongdong "

(Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091, China)

Abstract; In this study, as a rapid detection method, the time domain nuclear magnetic resonance technology was used
to analyze the relaxation distribution characteristics of rosin in pine wood, which would promote the application of this
technology in the wood research and industry. Two kinds of coniferous species of Pinus massoniana and Pinus radiate
were used as research species. The time domain NMR 7, relaxation distributions of air-dried samples were detected,
and the 7, relaxation distribution of moisture and pine rosin in samples were acquired. Then the samples were vacuum-
dried to remove moisture. The 7, relaxation distributions were detected after the vacuum-drying again, and the 7, re-
laxation signals were only derived from the pine rosin in samples. The 7, relaxation distributions of a certain number
of vacuum-dried samples were tested, and then subjected to diethyl ether extraction to obtain the pine rosin mass in the
samples. The relationship between the T, inversion peak area and pine rosin mass was analyzed by regression fitting.
After the vacuum-drying, the 7, relaxation distributions of pine rosin in masson pine and radiate pine samples showed
4-5 characteristic peaks, and the relaxation distribution was ranged from 0.01 to 200 ms. Combining the anatomical
characteristics of the two species, the T, peak with relaxation time greater than 10 ms could be considered to be de-
rived from pine rosin in the rosin canals. The T, peak with relaxation time less than 10 ms could be due to the pine
rosin permeating through the cell wall of rosin canals and surrounding tracheids. The relationship between 7T, peak area
and the mass of pine rosin in the sample showed highly linear correlation after the regression fitting, and the fitting
correlation was higher than 98%. The average deviation between the pine rosin content calculated by the nuclear mag-
netic resonance method and the solvent extraction method was small. In this study, it was clarified the T, relaxation
distribution characteristics of pine rosin in two kinds of coniferous wood species, and it was also determined the corre-
sponding relationship between the relaxation distribution characteristics and anatomical characteristics of wood. At the
same time, it was established the relationship between the pine rosin T, relaxation signal and mass of rosin. As a re-
sult, it was concluded that the time domain nuclear magnetic resonance technology could be used as a novel rapid de-

tection method to determine the rosin content in pine wood.
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Fig. 1 The T, relaxation distribution of samples before and after vacuum-drying
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Table 1 The T, relaxation distribution information of

samples before and after vacuum drying ms
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Table 2 Comparison of NMR and solvent extraction methods for determination of pine resin mass
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F1 169 0.021 7 0.021 0 0.256 7 8.43 8.18 0.25
F2 222 0.034 3 0.031 1 0.468 8 7.32 6.63 0.69
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