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Effects of different extraction methods on volatile
chemical constituents of the Elscholtzia
kachinensis distributed in Guizhou Province
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Abstract: For analysizing and comparing the difference of the volatile chemical constituents of Elscholtzia kachinensis
distributed in Guizhou Province, different extraction methods were used, including steam distillation and solid-phase
microextrations methods, gas chromatography and mass spectrometry(GC/MS) together with spectral banks(NIST05
and WILEY275) to analysize and identify constituents,and area normalization method to determine the relative con-
tent of each constituent. Sixty-seven components were identified and 33 compounds were coexisted in the two kinds of
extractions. 45 compounds were found in the solid-phase microextrations,55 compounds were observed in the steam
distillation extraction. There was not remarkable difference of volatile components checked in the E. kachinensis be-
tween the two extraction methods. The volatile components showed antimicrobial activities in vitro. The results pro-
vided the scientific evidences for exploitation of spiceberry E. kachinensis.
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Table 1 Volatile chemical constituents of the
E. kachinensis extracted by steam distillation and HS-SPME

Relative content ( %)

No. Re{enlion Components Molecular Molecular
time Formula mass Steam distillation SPME
1 5.16 3-Hexen-1-ol,[ Z]- C;H,,O 100 3.12 —
2 7.73 Benzaldehyde C, H;O 106 0. 24 —
3 10.53 opinene a- Cyo Hyg 136 — 0.31
4 8.12 Sabinene Co Hig 136 0.31 3.13
5 8.21  B-pinine p- CoH, 136 0.36 0.57
6 8. 38 1 octen 3ol 1- -3- C:H,;; O 128 2.90 4.09
7 8.52 3-Octanone 3~ CsH,, O 128 2.36 5.38
8 8.63 B-Myrcene 3- Cyo Hyg 136 0.17 0.44
9 8.77 3-Octanol 3- CyHi; O 120 0.63 0. 83
10 9.56 Benzene, 1-methyl-4[ 1-methylethyl -1- -4[1- C,Hy,y 134 0.14 —
11 12. 40 para cymene 3— C,Hy, 134 — 0.37
12 9.71 D-Limonene D- Cio His 136 3.48 6.71
13 9.81  Eucalyptol CH, O 154 9.27 4.62
14 10. 24 Trans--ocimene -B- CioHyg 136 0. 25 0.49
15 10. 55 v-Terpinene y- Cyo Hys 136 0.24 0.68
16 10.73 Ethanone, 1-phenyl- CyH; O 120 0. 80 —
17 10.91 Ethane, hexachloro- C,Cl, 234 0.51 —
18 11.74 Benzenemethanol, 4[ 1-methylethyl] - C,oH,, 0 150 16. 66 3.74
19 11.82 Linalool CoH; ;O 154 0. 68 0.43
20 12.22 1-Octen-3-yl acetate 1- -3- C,H;; 0, 158 15.82 6. 44
21 12. 46 3-Octanyl acetate -3- Cy, Hy O, 172 0.22 —
22 12.99 2-hexanoylfuran 2- C,,H,, 0, 166 0.27 —
23 13. 67 Borneol 1 C,H;;O 154 0.73 —
24 13.98 Terpinene-4-ol -4~ CoH; ;O 154 0.31 —
25 14. 38 oterpineol a- C,H;;O 154 1.37 0.43
26 14.47 Neodihydrocarveol CoH;;O 154 0. 32 —
27 15. 45 Thymyl methyl ether C,H;;O 164 0.28 1.18
28 15.59 Carvacrol methyl ether C,H;;O 164 1.48 —
29 15.92 d-carvone D- CoH, O 150 6.97 12.65
30 18. 49 oterpinene - C,,H;sO 154 — 0.43

31 18. 82 Cuminal CH, O 148 — 0.30
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1
Relative content ( %)

No. Rcycnlion Components Molecular Molecular

time Formula MASS Steam distillation  SPME
32 17.01 Endobornyl acetate Cy, Hy O, 196 1.06 0. 54
33 17. 48 Tetramethyl-1,4-benzoquione 1.4~ C,,H,, O, 164 3.38 10. 29
34 19. 31 Tetrahydro naphthyl methyl carbamate C,, Hi; NO, 205 0.12 —
35 19.43 oa-copaene a- Cys Hyy 204 0.42 0.52
36 25.91 decyl acetate C,, H,, O, 200 — 0.71
37 25.34 B-elemene B- Cis Hy, 204 — 0.28
38 19. 54 Diepi-a-cedreni - Cys H,, 204 0.11 —
39 19. 84 (+)-aromadendrene(+) - Cis Hy, 204 0.42 —
40 20. 38 ocedrene a- Cis Hy, 204 0. 69 0.51
41 20.59 trans-caryophyllene - Cys H,, 204 2.99 0.65
42 21.28 q-gurjunene a- Cy; Hyy 204 0.13 11.18
43 21.42 o-humulene o- Cys Hyy 204 1.21 0.29
44 21.57 Aromadendrene C;s Hy, 204 0. 39 -
45 21.67 o—cubebene - Cis Hyy 204 0.37 0. 65
46 22.00 Widdrene Cys Hyy 204 1.08 0.77
47 22.10 Ar-curcumene C;s Hy, 202 1.65 —
48 22.39 a-bergamotene a- Cys Hyy 204 0.58 —
49 28.15 germacrene d D Cy; Hy, 204 — 0. 29
50 22.58 Dihydro-B-agarofuran B C;H,; O 222 0.39 4,74
51 22.70 [E. Z]-afarnesene [ E. E J-a— Cy; Hyy 204 0.67 2.22
52 28.95 Farnesene Cis Hyy 204 — 1.46
53 22.81 o longipinene a- Cys Hy, 204 1.72 0.56
54 23.11 d-cadinene §- Cy; Hyy 204 1.54 5.09
55 29.35 B-patchoulene - Cis Hy, 204 — 0.73
56 28.55 Zingiberene y- C;s Hy, 204 — 0.28
Y 24,04 Nerolidol Cis Hys O 222 1.35 0.71
58 24.59 Caryophyllene oxide C;:;H,, 0O 220 4.93 1.17
59 25.03 Lauryl acetate C, Hy O, 228 0. 36 0.34
60 37.27 Octadecyl acetate C,Hy O, 312 — 0.31
61 25. 84 t. Cadinol T~ Cis Hy O 222 0. 37 —
62 26.15 t-muurolol t- C;;H,; O 222 0.49 —
63 29. 44 Isoaromadendrene epoxide Ci; H,, O 220 0.90 —
64 30. 47 Diepi acedrene epoxide —a~ Cis Hy O 220 0.31 —
65 32.35 Neoclovene oxide Cis H,, O 220 0.29 —
66 32.57 (E.E,E)-3,7,11,15-Tetramethylhexadeca-1, 3, Cy Hy, 272 0. 80 2.05

6,10,14-pentaene(E,E,E)-3,7,11,15-
-1,3,6,10,14-
67 35. 26 Phytol C,,H,, O 296 0. 40 —
o Note: “~—”means that the compound is not found.
, 2 o . -1,4-
o b b
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