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Analysis of essential oil constituents in flower of Dendranthema indicum and D. nankingene from
different provenances LU Lin, QIN Min—jiam(D , WU Gang, HAN Hui-hui (Department of Resources
Science of Traditional Chinese Medicinal Materials, China Pharmaceutical University, Nanjing 210038,
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Abstract: Constituents of essential oil from flower of Dendranthema indicum L. and D. nankingene
Hand. -Mazz. from different locations were analyzed and identified by GC-MS. The results showed that
relative contents of essential oil in D. indicum from Hebei, Jiangsu (wild and cultivated) , Hubei and in
D. nankingene from Jiangsu were 0. 731% ,0. 226% ,0. 199% 0. 219% and 0. 171% respectively.
Their major compounds were (1R ,4R)-(+)-camphor (12.62% ) and borneol (8.06% ) ; 2-methoxy-1,
7,7-trimethyl-bicyclo [ 2. 2. 1 ] heptane (27.82% ) and (1R,4R)-(+)-camphor (27.56% ); 2,6,6-
trimethyl-bicyclo[ 3. 1. 1 Thept-3-en-4-ol, acetate (40.58% ) and (-)-myrtenyl acetate (20.07% );2,7,
7-trimethyl-bicyclo[ 3. 1. 1] hept-2-en-6-one (25. 10% ) and 2-ethylidene-6-methyl-3, 5-heptadienal
(17.66% ) ; borneol (26. 90% ) and bornyl acetate (18.60% ) respectively. The results of principal
component analysis (PCA) and cluster analysis indicated that constituents of essential oil of D. indicum
from Hebei showed significantly differences to the others locations and essential oil of D. nankingense also
showed different constituents to D. indicum of various regions.

Key words: Dendranthema indicum L. ; D. nankingense Hand. -Mazz. ; essential oil; GC-MS; principal
component analysis (PCA)
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Table 1 Comparison of constituents in essential oil from flower of Dendranthema indicum 1.. and D. nankingene Hand. -Mazz. from different

locations"’

&S R4

No. Constituent

WS TR AR
FJEE  Molecular
MW formula He Jw Dn Hu Je

Relative content

1 3-isopropenyl-5 ,5-dimethyl-cyclopentene
2 5-ethylidene-1-methyl-cycloheptene
3 cineole
4 (1s,4s,5r) -(+) -3-thujanone
5 () -cis-verbenol
6 (1R,4R) -(+) -camphor
7 1socyclocitral
8 borneol
9 octen-1-ol , acetate
10 3-thujen-2-one
11 2-methoxy-1,7 ,7-trimethyl-bicyclo[ 2. 2. 1 ] heptane
12 p-menth-1-en-4-ol
13 (S)-(-) -menth-1-en-8-o0l
14 (-) -a-terpineol
15 2-pinen-10-o0l
16  2,7,7-trimethyl-bicyclo[ 3. 1. 1 Jhept-2-en-6-one
17 2-pinen-4-one
18 2,6 ,6-trimethyl-bicyclo[ 3. 1. 1 ] hept-3-en4-ol , acetate
19 bornyl acetate

136 CHy - 1.88 - - -
136  C,Hy - 155 - - -
154  CpHREO  0.79 3.72 0.18 0.62 2.57
152 CpH O 2,17 - - - 014
152 CuH,0 - 351 - - -
152 CypHO0  12.62 27.56 3.39 - -
152 C,H,0 3.02 - - - -
154  C,H, 0 8.06 - 26.90 - -
170 CioH;30, - - - 1.37 -
150  C,H,O 1.45 - - - -
168 C;;Hy,O - 27.82 - - -
154  CpHiO0  2.06 4.56 4.8 - 0.78
154 C,Hz0  0.95 —- 231 - -
154  CuH,O0 - 1.80 - - -
152 C,H,O0 1.94 - - - -
150 C,H,O0 - - - 25.10 -
150  C,H,0 1.03 - - 115 -
194  C,Hg0, 3.83 - - 1.09 40.58

196 Ci2Hy 0, - 6.05 18.60 0.33 -
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%1 Table 1 ( Continued)

AR 43 TR HxFEE/%  Relative content
W Y =
. FRiE  Molecular
No. Constituent MW formula He Tw Dn Hu s
20  acetic acid, 1,7,7-trimethyl-bicyclo[ 2.2. 1 Jhept-2-yl, ester 196 C,Hy,0, 3.48 - - - -

21 thymol

150 CipoHy 0 2.12 - - - -

22 (-)-myrtenyl acetate 194 CiHi30, 1.93 - - 0.46 20.07
23 decanoic acid 172 CpHyuO,  2.84 - - - -
24 2-ethylidene-6-methyl-3 ,5-heptadienal 150 CipH\40 - - - 17.66 -

25  2,4-diisopropenyl-1-vinyl-(1s,2r,47) - (-) -eyclohexane 204 CisHyy - - 5.24 - -
26 caryophyllene 204 CysHy 0.90 2.21 3.76 2.77 1.86
27  a-farnesese 204 CisHyy 1.06 - - 1.69 0.79
28  caryophyllene oxide 220 C;sHy O 7.94 0.81 - 1.07 5.9
29 (K, E)-germacra-3,7(11) ,9-trien-6-one 218 CsHypO - - - 103 -
30  2-methyl-6-p-tolyl-2-heptene 202 CysHy - - - 2.85 1.60
31  6-menthyl-spiro[ 4. 5 ] decan-6-ol 168 Cy1HyO - - 1.26 - -
32 1-methyl-7-isopropyl-naphthalene 184 CiuHg 1.07 - - - -
33 germacrene D 204 CisHy, - 2.84 6.06 1.80 -
34  2-norpinene 204 CisHy, - - - - 2.49
35 (=) -zingiberene 204 CisHy - - - 6.33 2.4
36  2-methy-1,7,7-trimethyl-bicyclo{2.2.1] hept-2-yl-ester, butanoic acid 238 CisHys 0, - 1.24 - - -
37 a-sesquiphellandrene 204 CisHyy 0.44 -  6.06 - -
38  z-a-trans-bergamotol 220 CysHy O - - 5.37 - -
39  p-menthane,l,8-dien-3-one 150 CyoH 0 - - - - 1.23

40 aromadendrene oxide 220 CisHy O - - - - 1.02
41  cubenol 222 CisHyO - - - - 3.15
42 a-bisabolol 222 Ci5sHy0 1.23 - 1.48 0.58 0.44
43  a-copaen-11-ol 222 Ci5HyO 1.80 - - - -
44 1,2,3,4,4a,5,6 ,7-octahydro-4a-menthyl-naphthalene 150 QII Hy, - - 1.70 - -
45 ledol ' 222 CisHy O - 0.68 - 1.68 -

46 eudesm-7-en-4-ol

47 eudesm-7(11) -en4-ol
48  a-bisabolol oxide b

49  isoaromadendrenepoxide

50  myristic acid

51  7-isopropenyl-1,4a-dimethyl-4,4a,5,6,7 ,8-hexahydro-3 -naphthalen-2-one 218

52 8,9-dehydro-9-formyl-cycloisolongifolene
53  hexadecanoic acid

54  9,12-octadecadienoic acid, methyl ester

7 CuH0 450 - - - -
22 CuHuO  1.43 1.45 4.75

238 CisHy0, - -~ 1.57 0.30 -
20 CuH,0 333 - - - -
28 CuHg0, 1.22 - - - -

CisHpO .03 - - - -
20 CgHp0  0.50 - - 172 -

256 CyH3, 0, 2.19 _ _ _ _
294  CpH,0, 175 - - - -

D ey Fi| AR & BB T 1% ML The relative contents of compounds are all higher than 1% in this table; He: kI8 T LI EF554E D.
indicum from Hebei; Jw: 6 15 T-VLIR B 4 BF 35 4L Wild D. indicum from Jiangsu ; Dn; IR TITHHZGIEM D. nankingene from Jiangsu; Hu : K
TR B %ﬂﬁ D. indicum from Hubei; Je: 38 TILIAAI3RIEEF 4L Cultivated D. indicum from Jiangsu.
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gk, S R AL A R i ( cineole ) 1 41 4T i
( caryophyllene)2 Fi{L&H1. MALAPIINREIRE,
B RHAT R A B T AU R RS
By, — AR LR 50% LA o IR i EZ ST R
B, AFRRRER M EAE 1 ~2 M & B8R

(KT 8% ) B ETRA WL~ B 1L 18 R MY E

B, 43 B i ( (1R, 4R )-(+) -camphor ] Fl J¢, I
(borneol) , FE%F & B354 12. 62% Fi1 8. 06% s VLI
FEE A B AR R M B A N 2 - AR -1,
7,7 -=HH - —5%[2.2.1 | B#45% (2-methoxy-1,7,7-
trimethyl-bicyclo[ 2. 2. 1 ] heptean ) FI#E R, HMEE
4331 27. 82% F1 27. 56% s S AE AR R F
45 12 I3 1 16 % Z, RS ( bornyl acetate) , AT & 531
4 26.90% Fl 18. 60% ; WiLy=BF 35 1 ¥ R T £ 2
HA2,7,7 -2 B F-ZIFR[3.1.1] -2 - BH& -
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%% 1 Tablel { Continued)

&Y e
No.

Constituent

XA BFR MXT4E/% Relative content
TJigE  Molecular
MW formula He Jw Dn  Hu Je

70 acetic acid . 1,7 ,7-trimethyl-bicyclof 2. 2. 1 Thept-2-yl, ester
21 thymol

22 (=) -myrtenyl acetate

23 docanoic acid

24 2-ethylidene-6-methyl-3,5 -heptadienal

25 12 ,A-diisopropenyl-1-vinyl-( Ls,2r 4r) -(~) -cyclohexane

26 caryophyllene

196 C12 H2002 3.48 -
150 CpHLO 2,12 - - - -

194 CpHE0, 193 - - 0.46 20.07
172 Ci,Hy O, 2.84 - - - -
150 CioHyuO - - - 17.66 -
204 CysHy - - 504 - -
204 CisHy, 0.90 2.21 3.76 2.77 1.86

27  a-famesese 204 CysHy, 1.06 - - 1.69 0.79
28  caryophyllene oxide 220 Ci;sHyO 7.94 0.81 - 1.07 5.91
29 (E,E) -germacra-3,7(11) ,9-trien-6-one 218 C;sH,0 - - - 1.03 -
30  2-methyl-6-p-tolyl-2-heptene 202 CisHy - - -~ 2.85 1.60
31  6-menthyl-spiro[ 4. 5 ] decan-6-ol 168 C;1HyO - - 1.26 - -
32 1-methyl-7-isopropyl-naphthalene 184 CisHye 1.07 - - - -
33 germacrene D 204 CisHyy - 2.8 6.06 1.80 -
34  2-norpinene 204 CisHyy - - - - 2.49
35 (-) -zingiberene 204 CisHy, - - - 6.33 2.44
36  2-methy-1,7,7-trimethyl-bicyclo[2.2.1 Thept-2-yl-ester, butanoic acid 238 CysHy60, - 1.4 - - -
37  a-sesquiphellandrene 204 CysHyy 0.44 - 6.06 - -
38  z-a-trans-bergamotol 220 C;sH,, 0 - - 5.37 - -
39  p-menthane,l,8-dien-3-one 150 CioH10 - - - - 1.23

40 aromadendrene oxide 220 CysHy 0 - - - - 1.02
41 cubenol 222 CisHyO - - - - 3.15
42 a-bisabolol 222 CisHyO 1.23 - 1.48 0.58 0.44
43 a-copaen-11-ol 222 CisHyO 1.80 - - - -
4  1,2,3,4,4a,5,6,7-octahydro-4a-menthyl-naphthalene 150 C‘ll Hyg - - 1.70 - -
45 ledol 222 CysHy0 ~ 0.68 - 168 -

46  cudesm-7-en4-ol

47  eudesm-7(11)-en4-ol
48  a-bisabolol oxide b

49 isoaromadendrenepoxide

50 myristic acid

51 7-isopropenyl-1 ,4a-dimethyl-4,44,5,6,7 ,8-hexahydro-3 -naphthalen-2-one 218

52 8,9-dehydro-9-formyl-cycloisolongifolene
53  hexadecanoic acid

54  9,12-octadecadienoic acid, methyl ester

22 CsHyO 450 - - - -
22 CuHxO  1.43 1.45 4.75

238 CysHyO, - -
20 CuH,0 333 - - - -
28 CuHyzo0, 122 - - - -
CsHyO 103 - - - -
230 CHy0 050 - - 172 -
256 CHy0, 2.19 - - - =
294 CpHu0, 175 - - - -
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] AN F & T 1% K5 The relative contents of compounds are all higher than 1% in this table; He: SRR T WL EFZ1E D.

indicum from Hebei ; Jw: Je 5 TVLH RSP 2L B 35 4L Wild D. indicum from Jiangsu; Dn; IR TILH M TEI D. nankingene from Jiangsu ; Hu . 3k
FHIL B35 IE D. indicum from Hubei; Je SRR TFILH RSB 4575 Cultivated D. indicum from Jiangsu.
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oy, — LR E) 50% A 1o WA EE IR
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(KT 8% ) I FH A : W46 7= B 3 4B 45 R MY 3

B 4) 9 B ( (1R, 4R )-(+) -camphor ) 1 J¢. i
(borneol ) , #EXT & B 437~ 12. 62% F8.06% ;7L
PrEE A B IR R M EE AN N 2 - B -1,
7,7 - ZHH - ZIF[2.2. 1] BEbi (2-methoxy-1,7 ,7-
trimethyl-bicyclo[ 2. 2. 1 ] heptean ) HITEN, RS =
AR 27. 82% F 27. 56% s S ALINAE I A EE X
A7 10 R R0 % 2. R 6 ( bornyl acetate) , AT & B4 51
4 26.90% F1 18. 60% ; L™= B35 1L IR ¥ K £ &
SA2,7,7-= W H-ZH[3.1.1] -2 - B -
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He. T W ILAEELE D. indicum from Hebci;]w;ﬂé%ﬂ:ﬂﬁﬂgﬁ
H: W7 4530 Wild D. indicum from Jiangsu ; Dn: e PR FILIRRIZGIENR D.
nankingene from Jiangsu; Hu: kEF BB D, indicum from
Hubei; Jo: KI8T 10 45 B9 4R 3% B 4§ 76 Cultivated D. indicum from

Jiangsu.
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Fig. 3 The dendrogram of essential oil constituents in flower of
Dendranthema indicum L. and D. nankingene Hand. -Mazz. from
different locations
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