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GC-MS Analysis on the Chemical Components of Arctium Lappa L. Essential

Oil by Simultaneous Distillation Extraction
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Abstract: The essential oil from Arctium lappa L. produced in Yunnan was extracted by simultaneous distillation extraction method and
its chemical components were analyzed by Gas Chromatograph-mass spectrometry ( GC-MS) with which the working conditions are; the
rate of the carrier gas was 1.0 mL/min; the injection method was split-flow and the ratio of split-flow was 20:1; the temperature of
injection port was 280°C and the sample size was 1 pL; the temperature of the programmed route increased. Then through computer
retrieval with the spectrum analysis, the structures of 89 compounds were identified, taking up 97.55% of the total contents. The mass

fractions exceed ten percent including Phytol, 2, 4-Decadienal; Cyclobutylamine and Hexanal.

Key words: Arctium lappa L. ; simultaneous distillation extraction; essential oil; chemical components; gas chromatography-mass
spectrometry ( GC-MS)
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i BREERE]/min UL b G Wias/ %
1 4.190 % 3-methyl-Butanal CsH,00 0. 026
2 4.208 ik Propane C,Hy 0. 024
3 4.314 RF-2-O 18 (E) 2-Hexen-1-ol CeH,,0 0. 027
4 4.332 24 3E-5-F 3 Bikt 5-methyl-2-Heptanamine CyHyo N 0.039
5 4.430 H LT Acetamide, 2-cyano- C;H,N,0 0.014
6 4.59 FFEL s Cyclohexene CeHyg 0.681
7 4.861 TR Pentanal CsH,,0 0. 634
8 4.879 B-T M Butyrolactone C,H,0, 0.927
9 6. 503 1E S5 5 1-Pentanol CsH,,,0 0.257
10 6.521 % Cyanamide CH,N, 0.177
11 6.539 3-T¥-1- 3-Buten-1-ol C,HgO 0. 083
12 7.439 [ Hexanal CeH,,0 11.256
13 7.457 FRT M Cyclobutylamine C,HgN 14. 808
14 9.028 KX 2-CfE; (E) 2-Hexenal CgH,,0 0.052
15 9.434 3-H1 -1 - [ 3-methyl- 1-Pentanol CeH,,0 0.061
16 10. 034 2- B 2-Heptanone C,H,,0 0. 045
17 10. 069 4- (I-REZE) Fom4- CoH,50 0. 045

(1-methylethyl) -Cyclohexanol
18 10. 087 2-1F T 4L 2-n-Butyl furan CgH,,0 0. 154
19 10. 422 B[ Heptanal C,H,,0 0.354
20 11.376 XOR [3.1.1] 24, 3, 6, 6=HE CoHie 0.120
3, 6, 6-trimethyl- Bicyclo [3.1.1] hept-2-ene
21 11.676 2 SLFR P2 Cyclopropyl carbinol C,HgO 0.026
22 11.958 Ji-2-BEkEME (Z) -2-Heptenal C,H,,0 0.419
23 12. 188 F BB Benzaldehyde C,Hs0 0. 054
24 12.223 Bl Heptanoic acid C,H,,0, 0.026
25 12.470 T2 Hexanoic acid CeH,,0, 1.865
26 12. 488 ST, 1-Propanol, 2-methyl- C4H,00 0.615
FEWE-beta-JEHS (1S) -Bicyclo [3.1.1]
27 12.612 CioHye 0.577
heptane, 6, 6-dimethyl-2-methylene-
28 12.629 2, 3-3 [ 2, 3-Octanedione CgH,,0, 0.119
29 12. 664 Z Wk Acetic acid, hydrazide C,H N, 0 0. 067
30 12. 837 2-IE SR FEE Furan, 2-pentyl- CoH,, 0 5.862
31 13.159 F 35 Octanal CgH, 0 0.267
kY) 13.371 Z'Eﬁg'lil%g'l » S=FE4 C13H,,0, 0.016
O HEAN RN Linalyl isobutyrate
33 13.777 S-S HEAE, 1-methyl2- (1-methylethyl) - Benzene CioHy 0.081

34 13. 890 WK 4 Limonene CioHyg 0. 601
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35 14. 006 3, 5-2F T s2-FE 3, 5-Octadien-2-ol CgH,, 0 0.719
36 14. 236 7 1% Benzeneacetaldehyde CgHgO 0. 160
2 2B ISR T He
37 14. 395 CeH,,0 0. 092
Oxetane, 2-ethyl-3-methyl-
38 14.518 R 2-FEmE (E) -2-Octenal CgH,,0 1.548
39 14. 606 N-Z, 1k - ik f% N-acetyl-Propanamide CsHyNO, 0. 054
40 15. 348 2-Z 3 LR 2T n-Butyric acid 2-ethylhexyl ester C,H,, 0, 1.017
8, 11, 14 ZTk=IGIKRTE (2, Z, Z) -8, 11, .
41 15. 454 C, Hs 0, 0. 025
14-Eicosatrienoic acid, methyl ester
42 15.578 TF-/#% Nonanal CoH ;g0 0.916
43 16. 301 J2 -3-T-#5-2-fifi] trans-3-Nonen-2-one CoH,sO 0. 030
44 16. 707 1, 7, 7T-=ZH 3= [2.2.1] P#kE-2-fi Camphor CioH0 0.034
45 16. 796 XA 2-FHlE; (E) -2-Nonenal CoH,;sO 0.719
4-FAJE-1- (1-FEHE) 3-3 O M-1-F 4- 3
46 17. 360 C,yH;s0 0. 127
methyl-1- (1-methylethyl) -3-Cyclohexen-1-ol
47 17.537 -3 - F FL PR L cis-3-Methylcyclohexanol C,H,,0 0. 139

3-THRER AL T Mg 3-oxo-Butanoic
48 17.572 CgHy, 05 0.022
acid-1, 1-dimethylethyl ester

49 17.731 241 Decanal CoHy 0 0. 131

50 17.978 (E, E) 2, 4-F_"4® (E, E) -2, 4-Nonadienal CoH 4,0 0.334
(1, TARRSE) 2-fF

51 18. 384 CioH0 0. 130

[1, 1<Bicyclopentyl] -2-one

52 18.702 T-1i% Nonanoic acid CoH50, 0. 030

53 18. 773 FEZ R Arginine CeH\4,N,O 0.015

54 18. 861 2-Z&IFWE | 2-Decenal CoH;30 0.922
1-FABE2- T O 475 -1 -

55 18.984 - C,H,,0 0.343

1-methyl-2-Cyclohexen-1-ol

4- (1H-1, 2, 3, 4-pump-1-3%) FEZR,
56 19.214 CyHg 0, 0. 096
4- (1H-1, 2, 3, 4-tetrazol-1-yl) -Benzeneaceticacid

57 19. 249 N-Zfk-L-8 & iX N-Acetylmethionine C,H;3NO5S 0. 022
I-H&EgE4- [ (Z2) -1-PNME ] .
58 19. 408 CioH,0 0.414
7K 1-methoxy4- (1-propenyl) -Benzene

59 19. 497 2, 4-Z8 TR 2, 4-Decadienal CoH0 4.722

60 19. 955 Je2, 4-% B, (E, E) 2, 4-Decadienal CioH;s0 16. 398

61 20. 114 = FiK Triacetin CoH,,O¢ 0. 104

62 20. 150 L-3Lf& L- ( +) -Lactic acid C3HgO4 0. 134
4, 4, 6-ZHE-FRE 2414, 4, 6-

63 20. 362 CoH,;c O 2.279

Trimethyl-cyclohex-2-en-1-ol

64 20. 750 2-+— & 2-Undecenal C; 1 HyO 1.038

65 21.050 (E, E) 2, 4-+—¥%—% (E, E) -2, 4-Undecadienal C;HigO 0. 195
A ER PR (all-Z) 5, 8, 11, 14-

66 21.350 Cy H3,0, 0. 089

Eicosatetraenoic acid, methyl ester
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L, 7-ZHIEE-T- (4-WAE3-Iuddt) -=3F
67 21. 880 [2.2.1.0 (2, 6)] Fike, 1, 7-dimethyl-7- CisHyy 0.715
(4-methyl-3-pentenyl) -tricyclo [2.2.1.0 (2, 6) ] heptane
68 22.003 T8} Aromadendrene CisHyy 0.193
69 22.550 2-Z I T IHERNTS Allyl 2-ethyl butyrate CoH,60, 0.019
70 22.656 a-JEMS a-pinene CisHyy 0.171
A-ZFEFE 1- (1, 5-dimethyl4-hexenyl) -
71 22.851 CisH,, 0.158
4-methyl-Benzene
(3R-)ZX) - 4-LJKE4-H5E-3-
72 22.939 (1-HIEZ M) -1- (-2 -FOk -
CisHyy 0.239
(1, 5-dimethyl4-hexenyl) -4-methyl-Benzene
1,2, 4a, 5, 6, 8a-N&E4, 7-—HIJ-
1- (1-H3EHE) %, 1, 2, 4a, 5,
73 23.151 CisHy, 0.202
6, 8a-hexahydro4, 7-dimethyl-1- (1-
methylethyl) -Naphthalene
S-RNEE-L, 2, 3-=FEEERL, 2, 3-
74 23.786 C,Hi04 0.051
trimethoxy-5- (2-propenyl) - Benzene
75 23.892 (+) -a-H1AMREK Di-epi-cedrene CisHyy 0. 060
3,7, 11-=§13&-1, 6, 10-+ 4 =4- .
76 24. 033 Cy;Hy 0, 0. 047
3-fE LR E ; Nerolidyl acetate
77 24. 121 v-15 7 #5 Elemene CisHyy 0. 155
78 25.499 FALAATH 3 Caryophyllene oxide C;sH,,0 0.013
79 25 552 HIM Folic A(:id C]9 H]g N7 06 0 026
beta-¥M-fi# decahydro-4a-trimethyl-8-methylene-,
30 25. 834 C;sHyO 0. 585
[2R- (24a8a] - 2-Naphthalenemethanol
81 28.235 gz 3, 7, 11, 15-Tetramethyl-2-hexadecen-1-ol CyoHyO 19. 877
82 29. 876 T+ 7N IR H i Hexadecanoic acid, methyl ester C;H;3, 0, 0.417
83 30.018 4-+ )\ Y% 4-Octadecenal CigHsy 0. 052
(E, E) 9, 12-F/\BJHMFE (E, E) 9,
84 34.201 Ci9H;,0, 0. 645
12-Octadecadienoic acid, methyl ester
85 34.395 4 )\ J75 B2 FH i 4-Octadecenoic acid, methyl ester CoH;60, 0. 406
86 38. 138 9-c.H+-E e, 9-hexyl-Heptadecane CpHyg 0.016
87 38.173 L-f5 &2 Arginine CeH 4N, O, 0. 024
1, 4-Z W2 \BE SR O 1,
88 43.221 Cy6Hs, 0.021
4-dimethyl-2-octadecyl- Cyclohexane
89 43,257 P4 - Pu4sE Tetratetracontane CyyHgy 0. 029




