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[Abstract] Objective To study the essential oil components in herbal pair (HP) of Radix Angelica dahurica-Ligusticum
chuanxiong Hort. (RAD-LCH) and its single herb, and to investigate the influence of HP on the components of the volatile oil.
Methods Essential oil was extracted from Radix Angelica dahurica and Ligusticum chuanxiong Hort. by steam distillation.
Identification of extracted components was accomplished using GC-MS technique combined with library searching and literature
comparison. Chromatography analysis was carried out on a TR5-MS capillary column (30 mX 0. 25 mm, 0. 25 pm) ; the carrier
gas was high-purity helium; the inlet temperature was 250°C; the injection volume was 1 pL, the split ratio 50 : 1; constant
current mode, the flow rate of carrier gas was 1. 00 mL/min; the temperature program was as follows: 50°C for one minute,
rose to 240°C at 5°C /min and maintained for one minute, then rose to 280°C at 5°C /min and maintained for one minute. MS
condition was as follows: electron impact (EI) ion source, electron energy 70 eV, ion source temperature 200°C , transmission

line temperature 280°C , mass scan range m/z:50-650 amu, data acquisition scan mode for full scan, and solvent delay five
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minutes. Results There were 69, 59. 59, 60 and 78 volatile constituents in RAD, LCH, HP (1 : 1), HP (4 : 1) and essential

oil of mixture of equal concentration from RAD and LCH (EOEC), and 19 common volatile components were identified.

Conclusion

Regarding the volatile oil constituents and content, the volatile oil compositions of different HP proportions vary

greatly, accompanied by changed contents of volatile oil components of single herb in HP.
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Fig 1 Total ion chromatogram of GC-MS of the volatile oil

A Radix Angelica dahurica s B: Ligusticum chuanxiong Hort. ; C:; Herbal pair (1 : 1); D: Herbal pair (4 : 1); E.: Essential

oil of equal concentration
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Tab 1 GC-MS analysis result of volatile oil components
_T Moleeul Content( %)
X olecular

Nos t/min Compound formula M RAD LCH (1H:P1) (/1H:P1> EOEC

1 5.66 1R-a-Pinene CioHis 136 2.02 1. 96 2.55 1.27 1.67

2 7.06 3-Carene CioHus 136 — 1.19 0.49 — 0.97

3 7.43 (—)-2(10)-Pinene CioHis 136 - 0.17 0.27 0.07 0. 14

4 8. 04 3-Thujene CioHis 136 - 0. 06 0.23 0.08 0. 06

5 8. 06 2-Pentylfuran CoH1,0 138 0.09 — — — —

6 8.33 p-Mentha-1,4(8)-diene CioH1s0 154 — 1.03 1.95 0. 62 0. 86

7 8.35 Citronella CioHis0 154 1.11 — — — —

8 8.61 Limonene CioHis 136 — 0.21 0. 33 0.13 0. 27

9 8.9 o-Phellandrene CioHis 136 0.16 0. 26 0.57 0.18 0.27
10 9. 25 Ocimene CioHys 136 0.08 — — — —
11 9. 38 o-Cymene CioHis 136 0. 65 1. 60 3.32 2.09 1.55
12 9.78 v-Terpinen CioHis 136 0.10 3.36 5.71 2.25 2.84
13 10. 66 (+)-4-Carene CioHis 136 — 3.34 5.28 1.94 2.66
14 11.56 B-trans-ocimene CioHis 136 0. 31 — — — 0. 04
15 12 (2-Methyl-1-propenyl)-benzene CioHi2 132 0.18 0.09 0.22 0. 20 0.12
16 12.41 6-Butyl-1,4-cycloheptadiene CiiHis 150 — 1. 06 1. 40 0.42 0.93
17 12.43 Rosoxide CioH1i50 154 0.39 — — — —
18 12.61 Ethyl-cyclooctane CioHao 140 — 0. 04 — — —
19 13. 14 Pentyl-benzene CiiHis 148 — 0.47 0. 81 0.48 0. 44
20 14. 31 p-Menth-1-en-4-ol CioH1s0 154 0.34 3.22 7.41 4.17 2.87
21 15.16 a-Terpineol CioHi150 154 0.99 0.06 0.23 0.28 0.28
22 16.01 p-Cymen-8-ol CioH1t O 150 1.91 0.03 0. 07 0.06 0.39
23 17.12 Bornyl acetate Ci2 Hz0 02 196 — — 0.05 — —
24 18. 34 (—)-g-Elemene Ci5Hayy 204 0. 37 0.08 0.13 0.10 0.16
25 18.76 Patchoulene Ci15 Hay 204 0.11 — — — —
26 18. 96 Valencene Ci5 Hay 204 0.62 — — — 0.14
27 19. 26 Bergamotene Ci5Hyy 204 0. 35 — — — 0. 06
28 19. 41 Caryophyllene Ci5Hyy 204 1.07 — — 0. 04 0.21
29 19. 62 o-Cubebene Ci5Hyy 204 0.93 0. 50 0.79 0. 46 0. 64
30 20. 05 Germacrene D Ci5Hyy 204 0.21 — — — 0. 05
31 20. 3 B-Gurjunene Ci5Hoy 204 0.12 — — —
32 20. 31 2-Methoxy-4-vinylphenol CoH100, 150 — 0.50 0.22 0.05 0.49
33 20.57 a-Caryophyllene Cy5Hyy 204 0.61 — 0. 04 0.38 0.09
34 20. 77 Valerophenone Ci1H1, O 162 — 0.49 0.78 0.62 0.43
35 20.9 v-Muurolene Ci5Ha 204 0.17 — — — —
36 20.92 (1-Methyl-1-propylpentyl)-benzene CisHoy 204 — — — 0.02 —
37 20. 99 v-Selinene CisHay 204 — 0.03 0. 06 0. 09 -
38 21.09 1-Dodecanol Ci2Hz O 186 42.96 — — 0.77 5.45
39 21.16 3-Cubebene C15 Hay 204 — 0. 04 0.05 — —
40 21.3 Cedrene CisHoy 204 0.33 — — — —
41 21.38 2-(Formyloxy)-1-phenyl-ethanone CyoHgO3 164 — 0.13 0.15 0.33 0.12
42 21.55 oa-Guaiene Cis Hay 204 — 2.36 3.97 2.51 2.61
43 21.66 (-Selinene Ci5Hyy 204 2.49 0. 34 0.88 0.62 0.85
44 21.97 2-Methyl-1-hexadecanol Ci7H30 256 0. 20 — — 0.18 —
45 21.99 v-Gurjunene Ci5 Hyy 204 — 0.29 0.32 — 0.28
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RT Moleeul Content( %)
- olecular
No. t/min Compound formula M RAD LCH (1H:Pl) (/1H:P1> EOEC
46 22.1 B-Guaiene Cis Hyy 204 0.24 — - - 0. 04
47 22.27  Thujopsen Cis Ha, 204 0.13 — - — 0.02
48 22.37 v-Cadinene Ci5Hoy 204 — 0.05 0.08 0.03 0.06
49 22.53 5-Cadinene Ci5Hyy 204 0.74 — 0. 04 - 0.08
50 22.6 1,2-Dimethoxy-4-(2-propenyl)-benzene Ci5Hyy 204 — 0.11 0.13 — 0.11
51 23.12 v-Himachalene Ci5Hay 204 2.63 — — 1.25 0.57
52 23.13 Bute hydrocarbon CioHuo 268 — 0.14 0.28 — —
53 23.31 Calamenene Ci5Hy 202 0.10 — — — 0. 05
54 23.37 Hexadecane CisHsy 226 — — — 2.56 —
55 23.52 Copaene Cis Hay 204 0. 04 — — — —
56 23.57 Heptadecane Ci17Hss 240 1. 36 0.31 0. 46 1.29 0. 34
57 23.8 Alloaromadendren CisHyy 204 — 0.15 0.23 0.08 0.13
58 23.96 1-Hexadecanol Ci1sH3,0 242 3.00 — — 0. 24 0.52
59 24.1 (Z)-5-Dodecen-7-yne Ci2Hao 164 0.56 — — — 0.09
60 24.26 a-Calacorene Ci5 Hao 200 0. 49 - — — 0.12
61 24.3 Diepicedrene-1-oxide CisH2. O 220 — 0.05 0.09 0.47 —
62 24.33 (Z)-9-Octadecen-1-ol CisHs0 268 0.05 — — - —
63 24,4 2-Hexadecanol Ci1s H3, O 242 — — - 0.67 —
64 24.49 B-Vatirenene Ci5 Hae 202 0.16 0.03 0. 06 — 0.02
65 24.62 (Z)-11-Hexadecenal Ci6 H300 238 0.29 — — — —
66 24.65 (—)-Aristolene Ci5Hyy 204 — 0. 04 0. 04 — —
67 24.73 a~Gurjunene Ci5Hyy 204 0.10 — — — —
68 24.95 (—)-Spathulenol Ci5Hz, O 220 0.51 1.21 1. 69 1.18 1.22
69 25.14 9-Hexyl-heptadecane Cas Huys 324 — 0.03 0.05 — —
70 25.45 Octadecane Cis Hss 254 0.24 0. 10 0.16 1. 30 0.09
71 25. 64 1-Tetradecanol CiiH300 230 14. 66 - - — 1.53
72 25.69 Cedrol Ci15Hz O 222 — 0.06 0. 10 — —
73 25.77 2-Methyl-octadecane Ci9Huyo 268 — — — 5.54 -
74 25.83 Nonadecane Ci9Hyo 268 — 0.26 0. 40 — 0. 65
75 25.97 a-Muurolene CisHyy 204 0.67 - - — 0.23
76 25.99 Dibenzofuran Ci2HzO 168 — 0.02 0.10 — —
77 26.14  Epiglobulol CisHa O 222 0.29 — - — 0.05
78 26.29 Falcarinol Ci17H, O 244 0. 24 — — — —
79 26. 54 Spathulenol Ci:H», O 220 — 0.18 0.23 — 0.23
80 26. 86 Cubenol Ci5Hz O 222 0.21 - - — 0. 04
81 27.18 (+)-Selin-7(11)-en-4a-o0l Ci5Hz O 222 0.43 0. 05 0. 05 0.74 0.13
82 27.27 Arachidonate CsoH320: 304 0.12 — — — 0.03
83 27.37 Ledene alcohol Ci5 Hz6 O 222 0.05 — — — —
84 27.68 Phenalene CisHio 166 0.08 — — — 0.02
85 27.91 2-Hexyl-1-decanol CisH3. O 242 — 0.02 — 1.77 0.02
86 27.98 (Z)-9-Octadecenal CisH3, O 266 0.19 0. 04 0.09 — 0. 04
87 28.2 Cyclopentadecane Ci5Hao 210 0.53 0.08 0.09 1.07 0.16
88 28.29 Cadalene CisHis 198 0.57 0.03 0.05 — 0.11
89 28.42 Oleic acid CisH3, 0O, 282 0.57 — — 0. 06 0.09
90 28.55 (1-Pentylheptyl)-benzene CisHao 246 — — — 0.29 0.02

91 28.7 4-Phenyldodecane CisHso 246 — 0.03 — 0.51 0.01
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o Voleeu] Content( %)
. olecular
No. t/min Compound formula M RAD LCH (1H:Pl) (,1H:P1) EOEC
92 28. 85 Z-9-Pentadecenol Ci5 H300 226 5.24 - 0.09 0. 45 0.92
93 28.96 3,4,7,8-Tetrakis(1-methylethylidene)- Cao Has 268 0. 30 0.05 0. 06 0.70 0.08
1,5-cyclooctadiene
94 29.41 4'-Ethylpropiophenone CiiH1,0 162 — 1.55 — 1.03 1. 10
95 29.46 N, N'-Diacetyl-1, 4-phenylenediamine CioHi2 N2 Oy 192 0.25 2.13 2.48 1.59
96 29.63 BdPh Ci2H12 02 188 — 4.28 4.22 5.02 3.97
97 29. 66 (Z,72)-9,12-octadecadien-1-o0l CisHs, O 266 0. 41 — — — —
98 29. 85 Linolenic acid Ci1sH30 0, 278 1. 49 — — — 0.26
99 30.11 cis-3-Butyl-4-vinyl-cyclopentene CiiHis 150 — 0.42 0.28 0.42 0.41
100 30. 31 1-Methyl-3-[ (4-methylphenyl) methyl]- CisHys 196 0.08 - — 0.95 -
benzene
101 30. 49 (1-MethyldodecyD)-benzene CioHa 260 0.57 0.17 0. 26 3. 80 0.19
102 30.73 2-(2-Propenyl)-furan C;HgO 108 — 1. 89 1.23 1.01 1.73
103 30. 97 4-Heptyl-phenol Ci1Hi1203 192 — 5.50 2.83 1.35 4. 84
104 31.11 Ligustilide Ci2H14 02 190 — 56. 88 44,97 28.79 47.93
105 31.76 Palmitic acid vinyl ester CisHs6 02 284 0.21 - — — 0. 05
106 32.28 Fluorenone CisHsO 180 — — — 0. 40 —
107 32.72 9-Hexadecenoic acid Ci16 H30 02 254 0. 44 - — — —
108 32.73 5,7,8-Trimethyl-dihydrocoumarin Ci2H1, Oz 190 — 0. 34 0. 38 0.59 0.58
109 33. 04 Phenanthrene CiiHio 178 0.53 0. 24 0. 34 3.39 0.18
110 33.37 Methyl stearolate CioHj3, 0, 294 0.07 — — — —
111 33.89 Methyl linolenate CigH32 02 292 0. 46 - - 0.05 0.08
112 35. 68 Linoleic acid ethyl ester Cao H36 O2 308 0. 20 — — — 0. 04
113 39.65 4-Benzylbiphenyl CioHys 244 — — — 0. 04 —

RT: Retention time; M: Relative molecular mass; RAD:;:
HP(1 : 1): Herbal pair (1 : 1); HP(4 : 1) Herbal pair (4 :
ted. There were 69, 59, 59, 60 and 78 volatile constituents
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Radix Angelica dahurica; 1L.CH: Ligusticum chuanxiong Hort. ;
1); EOEC: Essential oil of equal concentration. —: Not detec-
in RAD, LCH, HP (1 : 1), HP (4 : 1) and EOEC, respectively
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