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Abstract

This study investigated the volatile flavor components of the essential oil from Chrysanthemum coronarium var. spatiosum Bailey.
The essential oil obtained from the aerial parts of the plant by the hydrodistillation extraction method was analyzed by gas
chromatography and gas chromatography-mass spectrometry. One hundred and one (99.11%) volatile flavor components were
identified in the essential oil from the Chrysanthemum coronarium var. spatiosum Bailey. The major compounds were hexanedioic
acid, bis(2-ethylhexyl) ester (12.45%), 6.10.14-trimethyl-2-pentadecanone (7.94%), 1-(phenylethynyl)-1-cyclohexanol (6.34%),
a-farnesene (5.55%), phytol (4.99%), and a-caryophyllene (4.39%). When the volatile flavor components of Chrysanthemum
coronarium var. spatiosum Bailey were classified by functional group, the content was high in the order of hydrocarbons, alcohols,
esters, ketones, aldehydes, and phthalides. Sesquiterpene hydrocarbons were the most common hydrocarbons, mainly due to
a-farnesene and a-caryophyllene. Among the alcohols, the content of aliphatic alcohols was significantly higher, mainly due to
1-(phenylethnyl)-1-cyclohexanol (6.34%) and phytol (4.99%). The analysis of the volatile flavor components of Chrysanthemum
coronarium var. spatiosum Bailey in this study will provide useful information to consumers when purchasing food and to industries
using fragrance ingredients.
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(ChemSW Inc., NIST Database)®] Ho|€] AJAHI0] Q= 7]&E
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& =4 TS HYcI 2 A AR RHR
22 F 1-heptanol & methyl myristate(Wako Pure Chemical
Industries, Osaka, Japan)& ©]-&3}] weight percent(Choi &
Sawamura 2000)E A A5}t

HDE %<& ARE-Sto] &3 4
A%t 23t 10159 g F714E
(99.11%)°] SRI= At o] JESS AHANA =5 Y

= &A= Table | 9 Fig. 19] AA[SIATE &5t9] 2
3F7) A5 0 2 = hexanedioic acid, bis(2-ethylhexyl) ester”} 12.45%
2 7 =4 yeElgod, 11 2O 6.10.14-trimethyl-2-
pentadecanone(7.94%), 1-(phenylethynyl)-1-cyclohexanol(6.34%),
a-farnesene(5.55%), phytol(4.99%), a-caryophyllene(4.39%). hexa-
decanoic acid(3.04%), dibutyl phthalide(2.96%) <=92.2 LE}
on] 7 AL Fig 29 2T
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Table 1. Volatile flavor components of the essential oil Table 1. Continued
from Chrysanthemum coronarium var. spatiosum Bailey
- No. Compound name . Retention % 1
No. Compound name . Retention % ) index (DB-5) (w/w)
index (DB-5) (w/w) Decanol 1,264 0.57
Hydrocarbons (E)-2-Dodecen-1-ol 1,690 0.26
Aliphatic hydrocarbons 3,7,11,15-Tetramethyl- 1-hexadecyn-3-ol 1,889 0.23
Decane 999 0.23 1-(Phenylethynyl)-1-cyclohexanol 1,896 6.34
3,7-Dimethyl-1,3,7-octatriene 1,051 0.32 (Z,E)-3,7,11-Trimethyl-2,6- 2,142 0.72
Tetradecane 1,400 0.51 dodecadien-1-ol
Hexadecane 1,597 0.20 trans-9-Hexadecen-1-ol 2,211 0.18
Octadecane 1,806 0.32 Subtotal 12.34
(E)-5-Eicosene 2,106 0.20 Monoterpene alcohols
2-Methyl-octadecane 2,198 0.42 B-Terpineol 1,143 0.18
Tricosane 2,300 0.82 Borneol 1,170 0.72
Pentacosane 2,500 2.14 Terpinen-4-ol 1,192 0.54
Hexacosane 2,600 1.14 Nerol 1,231 0.20
2-Methyl eicosane 2,686 1.48 p-Mentha-1-en-9-ol 1,480 0.73
2-Methyl nonadecane - 0.88 Subtotal 237
Subtotal 7.78 Sesquiterpene alcohols
Monoterpene hydrocarbons Cedrenol 1,607 0.24
a-Myrcene 992 1.61 Spathulenol 1,629 0.26
Limonene 1,032 0.23 T-Muurolol 1,631 0.31
Subtotal 1.84 B-Eudesmol 1,657 022
Sesquiterpene hydrocarbons a-Bisabolol 1,663 0.35
a-Cubebene 1,345 0.42 6-Cadinol 1,674 047
B-Caryophyllene 1,418 0.30 Zingiberenol 1,685 0.53
a-Caryophyllene 1,459 439 (E)-2-Dodecen-1-ol 1,690 0.27
Germacrene D 1,486 142 Subtotal 2.65
a-Zingiberene 1,496 0.94 Diterpene alcohols
a-Farnesene 1,509 5.55 Phytol 2,115 4.99
Isocaryophillene 1,513 0.82 Subtotal 4.99
Bicyclogermacrene 1,516 0.83 Aldehydes
a-Muurolene 1,520 1.03 (2)-2-Heptenal 958 0.23
Cadinadiene 1,526 1.31 Benzaldehyde 965 0.57
Germacrene B 1,565 1.01 (E,E)-2,4-Heptadienal 1,013 0.35
Subtotal 18.02 Benzeneacetaldehyde 1,048 1.02
Alcohols (E)-2-Octenal 1,061 0.20
Aliphatic alcohols (E,Z)-2,6-Nonadienal 1,157 0.25
1-Octen-3-ol 979 0.61 2-Nonenal 1,163 0.17
(Z)-2-Octen-1-ol 1,070 0.34 2,4-Nonadienal 1,216 0.17
3,7-Dimethyl-1,6-octadien-3-ol 1,100 1.65 2,6,6-Trimethyl-1-cyclohexene-1- 1,224 0.20
E, E-2,6-Dimethyl-3,5,7-octatriene-2-ol 1,103 0.75 carboxaldehyde
1-Methylcycloheptanol 1,111 0.45 Epoxy-2-nonenal 1,274 0.18

2,6-Dimethyl-1,5,7-octatrien-3-ol 1,161 0.24 2,4-Decadienal 1,281 0.29
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Table 1. Continued Table 1. Continued
No. Compound name inii[er(lltjl(])srf 5) (wjfv)]) No. Compound name inie;et(lgo;s) (wjfv)l)
Undecanaldehyde 1,292 0.23 Phthalides
(E,E)-2,4-Decadienal 1,318 1.44 Isobutyl 4-octyl phthalate 1,869 0.37
2-Undecenal 1,366 0.52 Dibutyl phthalate 1,963 2.96
Pentadecanal 1,714 0.30 Subtotal 3.33
Subtotal 6.12 Miscellaneous
Ketones Decamethyl-cyclopentasiloxane 1,158 0.18
3-Octen-2-one 1,042 0.28 trans-Z-o-Bisavolene epoxide 1,570 0.47

(6-Methyl-3-[(2Z)-6-methylhepta-2,5-

(EE)-3,5-'Octad1en-2—one 1073 0.58 dien-2-yl]-7-oxabicyclo[4.1.0]heptane)
3,3-Octadien-2-one 1,095 0.17 7-(2,4-Hexadiynylidene)-1,6-dioxaspiro 1,866 0.60
2,5-Octanedione 1,247 0.19 [4.4]nona-2,8-diene
Undecanone 1,295 0.38 2-(2,4-Hexadiynylidene)-1,6- 1,880 2.87
6,10-Dimethyl-2-undecanone 1,405 0.19 dioxaspiro[4.4]non-3-ene
6,10,14-Trimethyl-2-pentadecanone 1,846 7.94 Cyclic octatomic sulfur 2,006 0.36
Subtotal 974 Spiro(tricycle[6.2.1.0(2,7) Jundeca- 2,043 0.26
Esters 2,4,6,9-tetraenej11,1 -cyclopropane
Octyl acetate 1149 040 2-Octadecenamide - 0.39
Subtotal 5.13
Bornyl acetate 1,287 1.35 Lotota
. Total 99.11
Terpinyl acetate 1,352 0.23 1
) content of flavor component in oil.
Geranyl Isovalerate 1,613 0.28
Citronellyl valerate 1,624 0.36 = e -
oltl 1 o]s}e AL g=3] g §Hn
Methyl tetradecanoate 1,654 0.22 15 10 pp m I5te] s =elA 2EW I RS AN
. (sweet-balsamic-herbaceous taste)S AUH, IFEoA= =z
5,8,11-Heptadecatriynoic acid, 1,919 0.72 °
methyl ester 2ol &0k A drt. dukA o2 0.5~5 ppm 52 A E
A o] ko W Q5 .
Methyl 11,12-octadecadienoate 2,093 0.18 Hatt A e d o ARt Arctander S 1969). Limonene
O AJASE AJEYA TH|E X SlolE 2| 7A & Q]
11,14,17-Eicosatrienoic acid, methyl ester 2,099 0.52 = Ll S‘ﬁ 1_181_100}7143 I ?f o Ef Qﬁﬂ(j}’@ ded
3 o QlulA o gx] sko 2 FALHE E
Hexanedioic acid, bis(2,ethylhexyl) ester 2,417 12.45 01] ?T';Q(ﬂ ”;_E]- =Ho = 2“0‘ 1 3 ]—‘E i;‘]‘ﬂ‘; qh::"
o] 5k7] glel=olt}. o] FEE T YT A 25, 2
Hexanoic acid, 2-ethyl octadecyl ester 2,480 0.19 ! 'C: L(])]‘—] ?}H}i et _] j];j oia}u {’gﬁ o ]]_o]’ ‘L}z
kel =g A = o = 3 o) A
Mono(2-ethylhexyl)-1,2- 2,546 1.90 = ti . g5, 7 Do °C:11 E”tﬂ }__‘f
benzenedicarboxylate Heoh AE7RE A 9ok PE, v, AlAl & ot
135l Q xo] /|2 o Q
Terephthalic acid, di(2-cthylhexylester - 0.8 L8] 71 e wlol F6A A8 rh(Arctander S
Decanedioic acid, bis)2-ethylhexyl)ester - 0.26 ]969)L )
Subtotal 19.04 gokpai BoR dIEFO| Ol 2235%= w7
Oxides e AoZ Uergl, ol FZ  I-(phenylethynyl)-1-
0/\77 0 71015} 9O O
B-Caryophyllene oxide 1581 0.93 cyclohexanol(6.34]1—i;)ﬂ- phytol(4.99lf)°ﬂ ] LL:]- ot 207
AH|2=&9] sl2fo 0 = o ol =
a-Caryophyllene oxide 1639 037 A28 2572 Fgo] 19.94%= F7 "}E}Mj”%~ = F=2
Subfotal 130 hexanedioic acid, bis(2-ethylhexyl) estero]] 7]215}%it}. A EH
Aods = AA T IR 974%E UERl=T, °o §
-tri Do o] gleko] =0 Ao
2-Hexenoic acid 1,619 0.52 ]6/’]_10’1‘; f;methylZzhpentadecano(rile«]h ui}: | =2 /(\1——%2} ‘j]'E}
A L L ic acid7} 2ol
n-Hexadecanoic acid 1,967 3.04 A AL exencic acid%t hexadecanoic acid7} 5
Q11 phthalide T2+ isobutyl 4-octyl phthalate®} dibutyl
Subtotal 3.56

phthalate”} €-Q1%| It} Fig. 3[4 Ho|= v} o] £7t9)
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Hexanedioic acid, bis(2-ethylhexyl) ester
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- -!-| |\
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|
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6.10.14-Trimethyl-2-pentadecanone

OH

Hexadecanoic acid

Fig. 2. The major volatile flavor components of Chrysanthemum coronarium var. spatiosum Bailey essential oil.

RS He7IER AuEYS 1 gofeaR, €2
., ANLHER, AlEST, LHSI =R, phthalideT 59 &2
TFol 2 Aor YeEH. gefeaRolde AATAH
H golea®rl EEEF FoAe AN 2R &

ol E59] A HebdTh

2 AgEe) ATsiel A Av) S A9 4TS
Tt A PAZELY TEo| F/ISHAA TSl
Az HH F840) g Bilol F7ksta glon] Setet
AE A2 AT F74T ek AT PR 7o

1

A AHAFECIA A% 44 2Ql0BR B dFoAE &
%ol BEES FAUA7)7] Ao PR BAasuA 5
k. 79 AoiRe &
z

o

FRE I PIES BAG
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SF7)1JE O 2= hexanedioic acid, bis(2-ethylhexyl) ester”}
1245%=% 714 =74 Yelg o, 1 o292 6.10.14-trimethyl-
2-pentadecanone(7.94%), 1-(phenylethynyl)-1-cyclohexanol(6.34%),
a-farnesene(5.55%), phytol(4.99%), a-caryophyllene(4.39%). hexa-
decanoic acid(3.04%), dibutyl phthalide(2.96%) <9°.&2 e}
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Fig. 3. Constitution of functional groups of volatile flavor components from Chrysanthemum coronarium var. spatiosum Bailey

essential oil.
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