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Table 1

The orthogonal test design of factors and levels
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Table 3 Chemical composition and contents of volatile oil of
Pinus tabulae formis var. mukdensis Uyeki pine needle by Soxhlet extraction
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Continuing Table 3
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Volatile Oil Extraction from Pinus tabulae formis var. mukdensis
Uyeke Pine Needle by Vapor Method and Its GC-MS Analysis

WANG De-dao,ZHU Yu.LIU Hong-zhang
(College of Life Science,Jilin Agricultural University,Changchun,Jilin 130118)

Abstract: For the purpose of optimizing the extraction process of volatile oil from the Pinus tabulae formis var.
mukdensis Uyeki pine needle and providing scientific basis for its further development, the volatile oil was ex-
tracted from the Pinus tabulae formis var. mukdensis Uyeki pine needle by vapor method. The effects of the
particle sides,ratio of material to liquid, soaking time and extracting time on the extraction yield of volatile oil
were studied through orthogonal experiment. Then, the chemical constituents of volatile oil were analyzed by
gas chromatography-mass spectrometry(GC-MS). The results showed that the optimum conditions for extrac-
ting the volatile oil from the Pinus tabulae formis var. mukdensis Uyeki pine needle: particle size was 100, ratio
of material to liquid was 1:16,soaking time was 16 h,extracting time was 8 h;Gas chromatography-mass spec-
trometry technology identified 23 compounds,accounting for 57. 84% of the total volatile oil, including olefin
tired accounted for 25.13% ,12. 2% aromatic hydrocarbon, lipid accounted for 9. 54 % ,and a small amount of

alcohol, ester compounds.
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