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A Comparison the Volatile Aroma Compounds between Ligularia
fischeri and Ligularia fischeri var. spiciformis Leaves

Sang-Sup Han, Jou-Young Sa, and Kyeong-Cheol Lee"

Division of Forest Resources, College of Forest and Environmental Sciences,
Kangwon National University, Chuncheon 200-701, Korea

ABSTRACT : The volatile aroma of fresh leaves is one of main factor in taste of all the edible green plants. The volatile aroma
in almost edible green leaves are suggested as essential oil compounds. Ligularia fischeri, Synurus deltoides, Ligularia fischeri
var. spiciformis and Aster scaber are one of the favourable edible green plants in Korea. In this study, volatile aroma compounds
from Ligularia fischeri and Ligularia fischeri var. spiciformis species were analyzed by the SPME/GC/MSD method. Ligularia
fischeri had 78 volatile aroma compounds such as D-limonene(20.28%), a-pinene(dextro, 14.15%), L-[3-pinene(12.85%), 3-carene,
B-cubebene(10.39%), etc. Ligularia fischeri var. spiciformis had 83 volatile aroma compounds such as D-limonene(36.97%), (3
-cubebene(13.95%), L-[3-pinene(13.38%), a-pinene(dextro, 4.76%), caryophylle-ne(3.33%) etc. Conclusively, the commom volatile
aroma compounds in Ligularia fischeri and Ligularia fischeri var. spiciformis leaves were D-limonene, a-pinene, L-{3-pinene, (3
-cubebene, Caryophyllene, a-farnesene, terpinolen. However, the composition and amount of volatile aroma compounds were very
different between the two species.

Keywords : Volatile aroma, Ligularia fischeri, Ligularia fischeri var. spiciformis, Essential oil
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Fig. 1. GC chromatogram of headspace volatiles in Ligularia fischeri leaves.
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Table 1. Volatile compounds identified in Ligularia fischeri leave.

No. Compound lUT”(min) Cas NO. R/Cz)(%)
Acids
1 n-Hexadecanoic acid 90.9 21096 0.09
Alcohols
2 2,4,7,14-Tetramethyl-4-vinyl-... 499 None 0.04
3 Bicyclo[3.1.1]hept-3-en-2-0l,... 18.3 18881-04-4 0.04
4 1-Heptadecanol 82.0 1454-85-9 0.06
5 6-Isopropenyl-4,8a-dimethyl-... 535 None 0.06
6 Caryophyllene oxide 42.7 1139-30-6 0.06
7 Diepi-a-cedreneepoxide 53.9 None 0.06
8 Z,E-2,13-Octadecadien-1-ol 58.2 None 0.06
9 Bicyclo[3.3.1]non-6-en-3-ol,... 13.6 41189-07-5 0.07
10 T-muurolol 49.0 19912-62-0 0.07
11 teresantalol 20.6 29550-55-8 0.07
12 Aromadendrene oxide-(2) 51.9 None 0.10
13 a-Cadinol 50.2 481-34-5 0.12
14 Bis[bicyclo[3.2.0]hept-2-... 13.1 None 0.28
15 (2E)-3,7,11,15-Tetramethyl-2-... 75.1 102608-53-7 0.31
16 3.5-Dimethylbenzyl alcohol 14.2 27129-87-9 0.49
17 Germacrene-D-4-ol 42.4 72120-50-4 1.07
Aldehydes
18 Nonanal 15.0 124-19-6 0.13
Ethers
19 Octen-1-0l, acetate 15.1 32717-31-0 0.12
20 cis-3-Hexenyl valerate 22.5 35852-46-1 0.22
Terpene hydrocarbons
21 1-Phenyl-1-butene 17.3 824-90-8 0.04
22 Benzene, (1-hexadecylheptad... 13.2 55517-74-3 0.04
23 Cedrene-V6 31.1 None 0.04
24 Cyclooctacosane 94.2 297-24-5 0.04
25 gamma-gurjunene 26.2 22567-17-5 0.04
26 Isolongifolene,4,5,9,10-dehydro- 46.3 156747-45-4 0.04
27 m-Xylene 14.8 354381 0.04
28 1-Methyl-3-ethyladamantane 92.4 1687-34-9 0.06
29 4-Isopropyltoluene 17.5 99-87-6 0.06
30 a-gurjunene 30.1 489-40-7 0.06
31 (3-Cymene 13.5 535-77-3 0.06

32 pentamethylcyclopentadiene 14.2 4045-44-7 0.06
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Table 1. (Continued)

No. Compound R/Tl)(rnin) Cas NO. lUCz)(%)
33 Tricyclo[5.2.1.0(2,6)]decane,... 97.7 None 0.06
34 4,4-Dimethyl-3-(3-methylbut-... 93.1 79718-83-5 0.07
35 a-Calacorene 39.3 None 0.09
36 Longifolene-(V4) 29.6 61262-67-7 0.09
37 (+)-aromadendrene 31.9 489-39-4 0.12
38 3-thujene 8.5 28634-89-1 0.12
39 2,6-Dimethyl-1,3,5,7-octate... 15.4 -525943 0.13
40 Tricyclo[3.1.0.0(2,4)]hexane,... 46.8 None 0.13
41 Ylangene 28.2 14912-44-8 0.13
42 1,3,8-p-Menthatriene 134 21195-59-5 0.16
43 a-Cubebene 272 17699-14-8 0.16
44 Cadinadiene-1,4 38.7 16728-99-7 0.21
45 2-carene 15.6 554-61-0 0.22
46 a-Terpinene 15.7 99-86-5 0.27
47 1-methyl-2-propylcyclopentane 5.5 3728-57-2 0.28
48 6-cadinene 344 483-76-1 0.30
49 a-Cadinene 39.0 24406-05-1 0.37
50 Z-Neo-allo-Ocimene 16.3 7216-56-0 0.37
51 Copaene 28.5 3856-25-5 0.38
52 [3-bourbonene 28.9 5208-59-3 0.43
53 [3-elemene 29.2 515-13-9 0.47
54 a-muurolene 36.2 31983-22-9 0.50
55 a-Thujene 6.6 353313 0.50
56 elixene 26.5 490377 0.53
57 3-phellandrene 8.4 -490975 0.55
58 v-Cadinene 373 39029-41-9 0.84
59 (+)-Epi-bicyclosesquiphellandrene 335 54324-03-7 0.99
60 3-Cadinene 37.7 523-47-7 1.13
61 (3-selinene 35.6 17066-67-0 1.29
62 y-Muurolene 36.0 30021-74-0 1.38
63 v-Terpinene 12.6 99-85-4 1.44
64 a-Phellandrene 12.4 99-83-2 1.92
65 Caryophyllene 31.0 87-44-5 2.53
66 a-farnesene 36.9 502-61-4 2.67
67 terpinolen(terpinolene) 14.1 586-62-9 2.77
68 [3-cubebene 353 13744-15-5 10.39
69 3-Carene 10.4 13466-78-9 12.85
70 L-[3-pinene 8.9 18172-67-3 13.92
71 a-Pinene(dextro) 7.1 7785-70-8 14.15
72 D-Limonene 11.6 5989-27-5 20.28

Ketones
73 cadalene 7,8-quinone 46.2 5574-34-5 0.04
74 Cyclopentanone, 2-(1-meth... 17.2 6376-92-7 0.06
75 Tricyclo[5.4.3.0(1,8)]tetradecan-... 92.5 None 0.07
76 Acenaphthene, 5-acetyl- 71.1 10047-18-4 0.33
N-containing compounds
77 3-(7,8,12,13,17,18-Hexaethyl-... 15.1 None 0.04
78 Aniline 13.2 62-53-3 0.09

*UR/T: Retention time, YR/C: Relative content
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Fig. 2. GC chromatogram of headspace volatiles in Ligularia fischeri var. spiciformis leaves.

Table 2. Volatile compounds identified in Ligularia fischeri var. spiciformis leave.

No. Compound R/T"(min) Cas NO. R/C”(%)
Alcohols
1 Diepi-a-cedrene epoxide 95.0 None 0.03
2 Isoaromadendrene epoxide 54.6 None 0.04
3 Humulane-1,6-dien-3-ol 53.9 None 0.04
4 Cubenol 46.0 21284-22-0 0.04
5 Caryophyllene oxide 42.8 1139-30-6 0.04
6 2,4,7,14-Tetramethyl-4-vinyl-... 94.2 None 0.05
7  6,7-Epoxypregn-4-ene-9,11... 92.9 None 0.05
8  teresantalol 20.6 29550-55-8 0.06
9 1',1'-Dicarboethoxy-1.beta... 13.7 None 0.07
10 Alloaromadendrene oxide-(1) 453 None 0.07
11 Carveol (fr.1) 15.4 None 0.07
12 3,7-Octadiene-2,6-diol,... 15.5 13741-21-4 0.07
13 Aromadendrene oxide-(2) 51.9 None 0.08
14 rhodovibrin 13.6 5017-53-8 0.10
15 t-muurolol 49.1 19912-62-0 0.11
16  (2E)-3,7,11,15-Tetramethyl-... 75.1 102608-53-7 0.19
17 a-Cadinol 50.3 481-34-5 0.26
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Table 2. (Continued)
No. Compound lUT”(min) Cas NO. R/CZ)(%)
18  t-Cadinol 48.9 1474790 0.27
19  Germacrene-D-4-ol 42.5 72120-50-4 1.62
Aldehydes
20  Longifolenaldehyde 60.9 19890-84-7 0.08
21 Nonanal 15.0 124-19-6 0.08
Ethers
22 isobutyl hexadecanoate 95.2 110-34-9 0.03
23 9,12,15-Octadecatrienoic acid,... 933 56700-76-6 0.04
24 ethyl hexadecanoate 92.1 628-97-7 0.05
25  9-[2-[(2-butylcyclopropyl)me... 92.8 10152-69-9 0.06
26 Octadecanoic acid, eicosyl ether 14.7 22413-02-1 0.13
27  cis-3-Hexenyl valerate 22.5 35852-46-1 0.15
Terpene hydrocarbons
28  a-Thujene 6.6 353313 0.04
29  a-Guaiene 27.5 654486 0.04
30 y-Maaliene 313 20071-49-2 0.04
31  a-Cedrene 383 469-61-4 0.05
32 Isolongifolene, 4,5,9,10-dehydro- 46.3 156747-45-4 0.05
33 Z-Neo-allo-Ocimene 16.3 7216-56-0 0.05
34  y-HIMACHALENE 41.0 None 0.05
35  a-Patchoulene 46.8 560-32-7 0.06
36  4,4-Dimethyl-3-(3-methylbut-... 39.8 79718-83-5 0.06
37  [3-cis-Guaiene 94.7 88-84-6 0.06
38  Bicyclo[5.3.0]decane,2-... 26.3 None 0.07
39  limonene 15.1 None 0.08
40  a-gurjunene 30.2 489-40-7 0.09
41  Cycloheptane,4-methylene-1... 35.7 None 0.11
42  Limonene 13.2 138-86-3 0.12
43  Cedrene-V6 29.7 None 0.12
44  Aromadendrene, dehydro- 93.1 None 0.12
45  [3-Cymene 13.5 535-77-3 0.13
46  1-butyl-2-methylcyclopropane 3.4 38851-69-3 0.13
47  Cyclopentene 13.4 142-29-0 0.14
48  a-Calacorene 39.4 None 0.16
49  (+)-aromadendrene 32.0 489-39-4 0.18
50  Ylangene 28.3 14912-44-8 0.18
51 (-)-Tricyclo[6.2.1.0(4,11)]u... 31.2 None 0.19
52 a-Cubebene 27.2 17699-14-8 0.26
53 1-methyl-2-propylcyclopentane 5.5 3728-57-2 0.29
54  Cadinadiene-1,4 38.7 16728-99-7 0.30
55  y-Muurolene 324 30021-74-0 0.32
56  S-cadinene 38.1 483-76-1 0.38
57  [-phellandrene 8.4 -490975 0.44




Table 2. (Continued)

No. Compound R/Tl)(min) Cas NO. R/CZ)(%)
58  [(3-bourbonene 28.9 5208-59-3 0.47
59  Tricyclo[3.1.0.0(2,4)]hexane,... 44.7 None 0.48
60  eremophilene 35.6 10219-75-7 0.50
61  a-Cadinene 39.1 24406-05-1 0.58
62  Copaene 28.5 3856-25-5 0.59
63  elixene 26.5 490377 0.70
64  a-muurolene 36.3 31983-22-9 0.76
65  (+)-Epi-bicyclosesquiphellandrene 32.8 54324-03-7 0.88
66  [3-bisabolene 37.2 495-61-4 1.00
67 1,4,7,-Cycloundecatriene,... 33.1 None 1.14
68  terpinolen(terpinolene) 14.0 586-62-9 1.14
69  vy-Cadinene 374 39029-41-9 1.28
70  vy-gurjunene 36.1 22567-17-5 1.63
71  [3-Cadinene 37.9 523-47-7 1.77
72 [3-elemene 29.3 515-13-9 2.26
73 a-farnesene 37.0 502-61-4 2.95
74  Caryophyllene 31.0 87-44-5 3.33
75  a-Pinene(dextro) 7.0 7785-70-8 4.76
76  L-[B-pinene 8.9 18172-67-3 13.38
77  [3-cubebene 35.5 13744-15-5 13.95
78  D-Limonene 11.8 5989-27-5 36.97
Ketones
79  Longiverbenone 58.9 None 0.09
80  Acetophenone 71.8 92-91-1 0.12
81  (4aR,5S)-4a,5-dimethyl-3-... 67.8 19598-45-9 0.28
82  spheroidenone 10.6 13836-70-9 0.28
83  Acenaphthene, 5-acetyl- 71.1 10047-18-4 0.45
N-containing compounds
84  o-Toluidine, 5-isopropyl- 91.9 2051-53-8 0.11

*DR/T: Retention time, YR/C: Relative content
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Table 3. Main volatile compounds compare with Ligularia fischeri and Ligularia fischeri var. spiciformis leaves(unit: %).

Volatile compounds

Ligularia fischeri (%)

Ligularia fischeri var. spiciformis (%)

D-limonene 20.28 36.97
a-pinene (dextro) 14.15 4.76
L-[3-pinene 13.92 13.38
3-carene 12.85 -

(3-cubebene 10.39 13.95
Caryophyllene 3.33
a-farnesene 2.95
terpinolen (terpinolene) 1.14
(3-elemene 2.26
Total (Relative content) 79.56 76.48
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