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Analysis of Terpineol and Improvement of Technology Process
in Terpineol Production

LIANG Ming! CHEN Min?> CAI Chun-ping! WENG Ruo-rong'
1. Fujian Entry-Exit Inspection and Quarantine Bureau of PRC  Fuzhou 350001 China
2. Fuzhou Xinnuo Chemical Co. Ltd. Fuzhou 350002 China

Abstract A method for the separation and determination of terpineol oil by temperature programming
capillary gas chromatography has been established. An OV-1 fused silica capillary column 30 m X
0.32 mmi.d. X 0.25 pm was used with a temperature increase rates of 1.5 C min from 70 C to
100 € 5 C min from 100 C to 160 C 10 C min from 160 C to 220 C and then hold for 2 min.
The main chemical components and their relative contents of the terpineol oil terpinene oil red and
yellow oils of middle oils in the terpineol production and natural terpineol were analyzed by capillary gas
chromatography-Fourier transform infrared spectrometry GC-FTIR and gas chromatography-mass
spectrometry GC-MS . The typical chromatograms of these oils are given. It has offered the informa-
tion of the boiling points of the chemical compounds and it is helpful to reutilize them after their sepa-
ration by rectification. The results showed that the main compounds of the heavy cut of terpineol were
longifolene and f-caryophyllene. They are from the raw material terpinene oil. The main compounds
in the natural terpineol oil were eucalyptol trans-4-thujanol p-isopropenyl toluene cis-4-thujanol

linalool camphor borneol 4-terpineol a-terpineol and safrole. The contents of j3-terpineol and -
terpineol were not so high as in synthetic terpineol.
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Fig.1 Chromatograms of the middle oils in terpineol production and terpineol samples
a.red oil b. yellow oil c. terpineol from improved processing.

For peaks No. see Table 1.
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Fig.2 Chromatogram of terpinene oil from Pinus massoniana Lamb . of Fujian
For peaks No. see Table 2.
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Table 1 Major components of red oil and yellow oil of the middle oils in terpineol production and terpineol samples
Peak No. ) w Component %
tgr min Component Formula
in Fig. 1 A B C D E F
1 6.904 a-pinene CioHis 0.26 1.24 8.42 0.19
2 7.287 camphene CioHis 1.40 3.93 2.94
3 8.488 B-pinene CioHis 0.21 0.64 0.66
4 9.019 — -phellandrene CioHyg 0.28 0.59 0.12
5 9.328 §-3-carene CioHis 7.81 0.58 1.02 0.063
6 9.513 isocineole CioH;50 1.81 1.386 0.062
7 9.622 a-terpinene CioHig 10.39 1.81 1.76
8 10.032 p-cymen CyoHie 8.26 10.56 0.13 0.11
9 10.081 + -limonene CioHys 5.14
10 10.100 eucalyptol CioH;s0 9.27 0.32 3.18
11 11.229 Y-terpinene CioHys 7.34 1.14 0.93 0.99
12 11.477 trans-4-thujanol CyoH;50 1.34
13 12.365 a-terpinolene CioHys 5.13 0.13 0.27 0.20 0.08
14 12.720 p-isopropenyl toluene CioHi» 2.91 10.73 12.61 1.08
15 12.930 cis-4-thujanol CioH;s0 1.04
16 13.054 linalool CyoH;50 0.75
17 13.679 endo-fenchol CyoH;50 2.70 1.44 1.59 0.50 0.34
18 14.184 carvenol CioH;s0 0.73
19 14.840 camphor CioH;cO 2.21
20 14.858 1-terpineol CyoH;50 4.74 0.22 0.84 3.21 2.53
21 15.214 trans--terpineol CioH;s0 2.07 0.44 1.75 7.99 7.71
22 15.967 isoborneol CioH;50 0.95 0.63 0.37 0.28 0.11
23 16.295 cis-3-terpineol CioH;s0 0.59 4.63 4.82
24 16.498 borneol CyoH;50 2.16 1.90 1.63 5.93
25 16.816 fenchyl acetate CipHy 0, 1.81 0.04
26 17.318 4-terpineol CioH;50 2.02 1.25 0.88 0.83 0.99 18.92
27 18.279 a-terpineol CyoH;50 17.34 49.38 38.53 58.67 61.24 50.35
28 18.562 7 -terpineol CioH;50 2.07 0.81 3.99 19.38 18.98 0.17
29 18.98 piperitol CioH;50 0.17
30 19.323 borneon CoH;60 0.32
31 19.695 isoborneon CioH;60 0.21
32 20.324 nerol CioH;50 0.42
33 20.378 carvene CoH,0 0.39 0.14
34 20.741 + -piperitone CioH;60O 0.50
35 23.010 safrole CioHi0Oy 0.92
36 23.589 isobornyl acetate CioHy0, 0.32 0.26 0.11 0.34
37 23.913 endo-bornyl acetate Ci2HyO2 2.11 0.78 0.22 0.63
38 26.333 terpin- 1 8 C1oHz00, 2.53
39 26.560 neryl acetate CoHyO 0.21
40 26.810 terpin hydrate CioHy0Os H,O 0.21 0.11 0.20
41 27.492 a-terpinyl acetate CioHyOy 0.58 0.29 0.27 0.25 0.17
42 27.880 isosafrole CioH00, 0.08
43 28.242 — -Belemene CisHyy 0.21
44 28.628 longifolene CisHyy 4.20 2.08 2.83 1.91 0.37
45 29.072 B-caryophyllene CysHyy 0.56 0.29 0.60 0.44 0.06 2.97
46 30.128 a-humlene CisHyy 1.32
47 31.357 germacrene B CisHyy 2.45
48 32.995 Y-terpinyl acetate CipHy O, 0.79 5.85
49 33.654 guaiol Cy5Hy0O 0.1

A red oil B sulfuric acid treated yellow oil C mixed-acid treated yellow oil D terpineol E terpineol from improved processing

F natural terpineol.
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Table 2 Major components of terpinene oil samples from different sources
Peak No. . . w Component %
o tg min Component Formula . ; ; .
in Fig.2 Fujian Guangxi Hainan Yunnan Hunan
1 6.995 a-pinene CioHig 80.09 75.09 79.00 75.69 56.28
2 7.385 camphene CioHig 1.88 2.80 1.47 0.82 0.86
3 8.390 B-pinene CioHie 5.66 8.19 5.15 15.51 34.56
4 8.576 B-myrcene CyoHye 1.96 1.35 0.90 0.77 0.98
5 9.005 — -phellandrene CioHig 0.13 1.90 0.21 0.08 0.21
6 9.365 §-3-carene CioHie 0.23 0.12 1.17 1.18
7 9.690 a-terpinene CioHie 0.08
8 10.00 p-cymen CioHig 0.64 0.44 0.37 0.06
9 10.100 + -limonene CioHig 2.98 2.31 9.11 4.29 5.29
10 10.200 eucalyptol CioHigO 0.16
11 11.300 Y-terpinene CyoHye 0.18 0.04
12 12.297 a-terpinolene CioHys 0.39 0.32 0.08
13 26.869 a-longipinene CisHay 0.43 0.42 0.11
14 27.557 longicyclene CisHay 0.30 0.38
15 28.230 sativen CisHay 0.17 0.21
16 28.628 longifolene CisHay 1.30 4.79 0.02 0.32 0.02
17 29.127 B-caryophyllene CisHyy 0.95 0.71 0.01 0.04 0.01
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