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GC-MS Analysis of the Composition of the Essential Oil from Dendranthema indicum Var.

Aromaticumn Using Three Extraction Methods and Two Columns

S. Fan, J. Chang, Y. Zong, G. Hu , and J. Jia <4— | Author and Co-Autors (size“14”)

Molecules 2018, 23, 576: 1- 11 < (size“14” Bold and Italic)

1 line and paragraph Spacing

Abstract¢——— (size“14” Bold and center)

Background/objectives: Dendranthema indicum var. aromaticum, which is an aromatic plant with a strong and spxcial

fragrance throughout the whole plant, is used for the treatment of colds and headaches, and as a mosquito repeaant

in Shennongjia, Hubei province, China. To analyze the composition of the essential oil from this medicinal herb.

Methods: We developed a gas chromatography-mass Spectrometry (GC-MS) method including microwave-assisted

extraction, hydrodistillation and direct headspace analysis in two different stationary phase columns.

Results: In total, 115 volatile compounds were identified, of which 90 compounds were identified using Rxi-5MS §
78 using HP-INNOWAX. Our results revealed that the oil was mainly composed of five categories of compou
oxygenated monoterpenes (28.76-78.10%), oxygenated sesquiterpenes (4.27-38.06%), sesquiterpenes (3.22-11.57
fatty hydrocarbons (1.65-9.81%) and monoterpenes (0-3.32%). The major constituents are a-thujone, B-thujone,
sabinol, sabinyl acetate and (-)-neointermedeol. However, the essential oil composition in the published literat
differs significantly. Therefore, a cluster analysis was carried out using the top ten compositions in the reported literat
as well as this study, using Minitab software. To provide detailed information on plant origin, the ITS1-5.8s-ITS2 reg
was amplified and sequenced (Accession No. MF668250).

Conclusions: In order to provide a macroscopic view of the chemical composition, the biosynthetic pathway of
main components was summarized according to the Kyoto Encyclopedia of Genes and Genomes (KEGG) database 3

the published literatures.
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Key words: Dendranthema indicum var. aromaticum; essential oil composition; GC-MS; ITS1-5.8s-ITS2; j

biosynthetic pathway

Student Name: (size“14”)




BNAITHUU o

fdunuunisilisuunanganiwine (TH SarabunPSK) (size“16”)

Research Article (size“16”Bold and center)
N1531AS18MBIAUTENBUNNTIUNENSEIMEAIN Dendranthema indicum Var. Aromaticumn lagl435ain 3
ASuavevauy 2 via
S. Fan, J. Chang, Y. Zong, G. Hu, and J. Ja ~ €—— | Author and Co-Autors (size“14”")

Molecules 2018, 23, 576: 1- 11 < (size“14” Bold and Italic)
1 line and paragraph Spacing
UNARE (size“14” Bold, nanewtnnseny)
gﬂwa‘@/ﬁ’wqdﬁ:ﬂm’: Dendranthema indicum var. aromaticum Lﬂuﬁ%ﬁﬁmmwau Iuﬂismﬂﬁuﬁ Shennongjia, Hubei

v

v ¢

province azunldlunissnuilsandn ernistanka uaslildge friuddinseiosdusenouresiniunonssmeanenayulns
i

58vn1suaass: afminumensEmed1e3s microwave-assisted extraction, hydrodistillation wag direct headspace ufiU
mMeesziiduoussmelag gas chromatography-mass Spectrometry (GC-MS) lagldnaduil 2 vlinfio Rxi-5MS way HP-
INNOWAX

HaN15MARDY: WURIAUSENaUTIAY 115 viin Tnesvyriindsaedund Rx-5MS 18 90 sinuazadid HP-INNOWAX 1 78 iln
anunsauUsasAusznauld 5 nqu A oxygenated monoterpenes (28.76-78.10%), oxygenated sesquiterpenes (4.27—
38.06%), sesquiterpenes (3.22-11.57%), fatty hydrocarbons (1.65-9.81%) Waz monoterpenes (0-3.32%) 83AUsENOUNAN
1A arthujone, B-thujone, cis-sabinol, sabinyl acetate uag (--neointermedeol sabinyl acetate Fiwuinuwana1991niisinag
senufiiuiddesiUszneundn 10 sliaudeszilag cluster analysis #78 Minitab softwareg tie3Azsiumasrinves
Wy

aguuanisvaaed: NHAMTIATIZBRUTENOUMAATl biosynthetic pathway vetewdUsgnaundnanunsaagUlsindiaay
donAnesiuzIuteua Kyoto Encyclopedia of Genes and Genomes (KEGG) database wardonadastuillaeiinisseau

Invlew (size“14”)

i TRAUTETIRY e
ettt FHAUTETNAY e,
D1TIAUS VY VTUHUY e FUUUTIUT e
o Wi -
Q’iwmu Qm@?e'\ Ou,o\}‘a $e

(WF. A5 uasmy dues)
Tun 6 figuiau 2565



