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Table 1 The plant samples of Artemisia, L.

BEM  Subgen. Artemisic s ‘ ' vﬁyﬁ,A-'WsMattf. (3)

BFEEA  Sect. Absinthium DC. M Sect. Abrotanum Bess.

KIEXE  Ser. Sieversianae (Kitam.)Y. R. Ling Bt HE  Ser. Ponticae (Rydb. ). Poljak.
KIE® A macrocephals Jacq. ex Bess. (1)* B ST A aksaiensis Y. R. Ling (1)
k¥ E A sieversima Ehrhart ex Willd. - (9) FXEEEL  Ser. Pectinatae Kitam. .

%ﬁﬁ Ser. Absmthlum . - HE® A socrorum Ledeb. (8) .

) W§$ﬁ§ “Ser. - Xerophyucae Y. R. Lins: vy R ﬁmig ‘Ser. Annuae (Rydb. ) Poljak.
Wﬁﬁ%t A.. zeroplgtics Krasch. (1) , .- WM A owwa Linn.  (11)

1% F3 Ser. Anethifoliae Poljak. *© R B¥EFE Ser. Hedinianse Y. R. Ling
WK A fouriei Nakai (1) % A. hedin®i Ostenf. et Pauls. (2)
W& A anethifolia Web. ex Stechm. (1) BHE®EER  Ser. Auratae Poljak.
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B A palustris Linn. (1)
4 Sect. Artemisia
HY¥ & Ser. Umbrosae (Pamp. ) Y. R. Ling
FTHILE A stolonifera (Maxim. ) Komar. (2)
WHE A argy Levl. et Van. (2)
W #H K Ser. Codonocephalae (Pamp.) Y. R. Ling
G A levandulsefolia DC.  (15)
B H® A verlotorum Lamotte (2)
#HEHE Ser. Velutinae Y. R. Ling
¥M#% A colophylla Pamp. (3)
5% & Ser. Mlcrocephalae (Kitam. ) Y. R. Ling
5% A lancea Van. (2)
H#HE Ser. Artemisia
Jt3f A, vulgaris Linn. (1)
=i A yumnorensis J. F. Jeffrey ex Diels (2)
KEH® A rocburghians Bess.  (4)
UMK ver. purpurascens (Jacq. ex Bess. ) Hook.
(¢3)] . :
A. lescophylla C. B. Clarke (Turcz. ex
Bess.) (2
XMW A robusta (pamp.) Ling et Y. R. Ling
(€Y :
. ZRME A quulingensis Ling et Y. R. Ling (1)
A A phyllobotrys (Hand. -Mazz. ) Ling et Y.
R. Ling (1)
5 ® A mongolica (Fisch. ex Bess. )Nakai (4)
YIE# A rubripes Nakai (2)
FAY A indica Willd. (3)
BL#% A princeps Pamp. (2)
X H®FE  Ser. Igniariae (Pamp. )Y. R, Ling
W% A integrifolia Linn. (1)
¥ A subuiata Nakai (1)
HISE A brackyphylia Kitam., (1)
/INERTE # & Ser. Moorcroftianae (Pamp.) Y, R.
Ling
INERIEH A, moorcroftiona Wall. ex DC.  (2)
Ba 1%  A. abaensis Y. R. Ling et S. Y. Zhao (1)
WHALESHR Ser. Serpentes (Kitam.) Y. R. Ling
TR Kk#E A specioss (Pamp.) Ling et Y. R.
. Ling (1)
¥ A. Kewakemii Hayata (1)
W #  Ser. Selengenses (Pamp. ) Y. R, Ling
M A selengensis Turcz. ex Bess. (6)
RAHh# & Ser. Sillvaticae Poljak.
FHHLHE A. spvatice Maxim. (2)
BREHA Sect. Viscidipubes Y. R. Ling

%

BE®E Ser. viscidipubescentes Y. R. Ling
JNIVEBEH® A occidentali-sickuanensis Y. R. Ling et
S. Y. Zhao (2)
FIEMWHE Ser. Pleiocephalae (Pamp. ) Y. R. Ling
R4 % A. drovirens Hand. -Mazz. (1)
R A simudans Pamp. (1)
LZILHW A myrianths Wall. ex Bess. (5)
BIE LK var. pleiocephals (Pamp. ) Y. R. Ling
)
BA®E Sec. Albibractea Y. R. Ling
EIZi# & Ser. Albibracteanae Y. R. Ling
EA® A lctiflors Wall. ex DC. (1)
A M A Ser. Anomalae Y. R. Ling
%% A anomala S. Moore (2)

I Subgen. Dracunculus (Bess. ) Peterm.
B WA  Ser. Dracunculus (Dracunculi ) Bess.

W% %E Ser. Sphaerocephalae Krasch.

WL A sphaerocephals Krasch. (1)

W A holodendron Turcz. ez Bess. (2)
BER Ser. Psummophilae Poijak.

BWRDE A songerica Schrenk (1)

my¥# A ordosics Krasch. (1)

% A welionii J. R. Drumm. ex Pamp. (1)

{TH® A gongzeensis Ling et Y. R. Ling (1)
FEWFHR Ser. Pubescentes Krasch.

FEM A pubescens Ledeb. (1)

WBE#& A copillaris Thunb. (1)

¥EMH R - Ser. Scopariae Krasch.

YEE® A scoparia Waidst. et Kit.  (10)
BHEX- A edgeworthii Balakr. (2)
4  Sect. Latilobus Y. R. Ling’

EF# £ Ser. Depauperatae Y. R.-Ling
¥# A desertorum Spreng. (1)

4 #HE Ser. Japonicae Krasch. ex Poljak.
#IL4®E A manshurica (Komar. ) Komar. (1)
k% A. jeponica Thunb. (6)

Vipg 4t #® 4. parviflora Buch. -Ham. ex Roxb.
n .

4R A Ser. Subdigitatae Krasch.

S RB# A dubia Wall. ex Bess. (6)
LEFBEHE var. subdigitata (Mattf. ) Y. R. Ling
3

LK R Ser. Giraldianae Y. R. Ling

HIKHE A graldii Pamp. (1)

* HSNHFENHLEE.

The numerals in parentheses are the number of samples.
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Table 2 The contents (%) of various compounds in the essential oil samples of Artemisia Linn.

Y

monotérpenoid sesquiterpenoid
- . sesqui- aromatic
subgenus section . series mono- monoter- sesqui-
: terpene compound
terpene pene oxide “terpene
oxide
Sect. Absinthium DC. . 5090 <10 <10 <1
B2 . . -
g Sect. Abrotanum Bess. 50—290 <20 <10 <1
5 Sect. Artemisia 50—90 <20 <15 <1
& -
5 Sect. Viscidipubes Y. R. Ling ) . 15—80 10—40 10—50 <1
2 .
@ Sect. Albibractea Y. R. Ling ' _ <20 40—80 . 30—50 <1
Ser. Sphaerocephalae Krasch.
<20 . <8 <5 10—80 50—70
Ser. Psammophilae Poljak.
-g Sect. Dracunculus Bess.
§ - Ser. Pubescentes Krasch.
K <30 <30 10—30 20—70
‘ 5 g2 Ser. Scopariae Krasch.
| .
| g "
‘ E" g Ser. Japonicae Krasch. ex Poljak <30 <15 20—50 <5
=3
Y o Sect. Latilobus Y. R. Ling Ser. Subdigitatae Krasch.
<30 <5 5-—30 30—80
Ser. Giraldianae Y. R. Ling .
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Fig. 1 Ch}omatogram of the essential oil in the representative sample of Sect. Absinthium DC. , Sect. Abrotanum Bess.
and Sect. Artemisia of Subgen. Artemisia '

a. WEHK A anethoides Mattf. . b ¥IEHE A onnue Linn, ,
1. 1,8-ReHmmE(22.39%) 1. 1,8-tEM ¥ (23. 11%) 6. FAMMME-4 (2.55%)
1,8-cineole - 1,8-cineole terpine-4-ol
2. oM (10.93%) T2 EW25.24%) : 7. BRTH (1.92%)
a~thujone } artemisia ketone B-caryophyllene
3. MR (11.84%) 3. BE(10.28%) 8. BE&AWM (2) (2.00%)
camphor . sabinol B-farnesene (Z)
4. PA M- 4(6. 36 %) o 4. R (5.94%) 9. v-ELEAE (2.50%)
terpine-4-ol ) camphor . v-cadinene R X
5. M AT (5. 98%) . 5.0 B2 47%) 10 RPELHELEER 2 60%)
piperitone borneol unidentified sesquiterpene
6. B-& &M (Z) (0.37%) ' :
p-farnesene (z) ERTERP
7. A (1. 02%) '
eremophilene
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Fig 2 Chromatogram of the essential ail in the representatlve sample of Sect. Viscidipubes Y. R. Ling of Subgen.

Artemisig
o NTEREE A occidental- sichua- 11, ﬂ-zgigﬁﬁhg(s.u%) 7. FHRME(3.48%)
nensis Y. R. Ling et S. Y. Zhao p-cubebene linalool
L 2 (.85%) 12, p-HLHME (2. 09%) 8. KA (1.61%)
sabinene B-cadinene camphor
2. L8R (7.06%) 13—16. M AyFBaEL m&gﬁrﬁ 9. JBRi (1.51%)
1,8-cineole . fHE8E 9. 20/ ) borneol
3. FHE® 4.16%) i unidentified . sesquiterpene 10. AAMAX-4 (1.96%)
linalool oxide terpine-4-of
4. WR(3.84%) ‘ b HEBHEYE A mpriontha var 11, LM (1.18%)
camphor peleiocephals (Pamp. )Y. R. Ling f-caryophyllene
5 R (11 10/) : L 2-CLERE (L.57%) . 12, v-FEFH (4.78%)
borneot 2-hexenal v-selinene
6. a-HATHRE(2. 19%) 2. B (2.68%) 13, A-HHME (2.50%)
o-terpineol . o monoterpene B-cadinene
7. HMAMC 01%) 3. T-FHR-4(5.08%) 14. WEIM(2.55%)
* piperitol 7-octhen-4-ol : guaiol :
8. - ¥ IR (C0.75%) 4. FE-3(2.06%) 15—19. HMAXRMELEHNNTE
copaene 3-octanol AR (22 00/)
9. ﬂ-E'ﬂ‘ﬁ(S 02%) 5. (MR (2.13%) unidentified  sesquiterpene
fp-caryophyliene m-cymene oxide o
10, B-B&WH(Z)T(2.70%) 6. 1,8-#M & (6.11%)
p-farnesene (Z) - 1,8-cinecle
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B3 MEROEEANEERTHNMGHTA.
Fig. 3 - Chromatogram of the essential oil in the representative sample of -Sect. - Albibractea Y. R.- Ling of Subgen.

HEM® A. ibotiflora Wall. ex DC. b, A% A. anomala S. Moore

B-BHTH (9.11%) : Lo 1,8-#MME (1.18%) 7. B-BHE (16.14%)
p-caryophyllene 1, 8-cineole p-caryophyliene ’

B-E AWM (Z) (12.83%) 2. HEB 0.69%) 8. F-E&EWM (Z) (7.65%)
p-farnesene (Z) - camphor p-farnesene (Z) ’

o- B (27.56%) 3. ek (0.52%) : 9. o-ERMHG 22%)
a-curcumene borneol . ’ o-curcumene o
£48(23.06%) 4. HAARE-4 €0.53%) 10, -FEARME (1. 23%)
zingiberene terpine-4-ol 5-cadinene

B-&EW® (E) (3.33%) 5. Hh&WIEEE (0.83%) H—-14. RMELHHITH
B-farnesene (E) myrtenal B4 (26.76%) .
RAEEHESN 6. B-WEFEIR (1.89%) . unidentified = sesquiterpene
REARE2. 409 B-elemene oxide

unidentified sesquiterpene oxide
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Fig. 4 Chromatogram of the essential ofl i the representative sample of Set. Sphaerocephalae Krasch. and Ser. Psam-
fnophilae Poljak. of Sect. Dratunculus of Subgen. Dracusculys (Bess. ) Peterm. )

th & A halodendron Turcz. ex 7. o-FHELIMEILY B (6.59%)

Bess. o-bisabolol oxide B
B-KFEHE (1.64%) 8. oMWW (7.28%)
B-phellandrefié a-bisabolol
L E% R 9,10. HARREBLHETR
MDD (0.99%) FER @r.2%)
cis-linalool oxide (furan type) unidentified sesquiterpene oxide
W (0.55%) b. B¥E A ordosica Kragch.
camphot 1. %% (1.38%)
H®-4 (2.30%) ) p-pinene
terpine-4-ol 2. R (3.40%)
BB (28.02%) limonhene .
capillene 3. p-BYIE (E) (6.26%)
BRI (5.28%) B-ocitnene (E)
nerolidol 4. HM®-4 (1.17%)

terpine-4-ol

16.96 o

5. BBRBR (12.98%)

capillene
6. RIEHE (2.54%)
nerolidol

8. MEBFEM (4.04%)
dehydro-matticaria estet

9. o-FRFHRMAALY B (3.20%)
o-bisabolol oxide B

10, o-FBEBE (24.59%)
o~bisabolol

7,11. WhRMELHETH .

AR (21 10%) .

unidentified sesquiterpene oxide
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Fig 5 Chromatogram of the essential oil in the representative sample of Ser. Pubescentes Krasch. and Ser. Scopariae

(Bess. )Peterm.

¥ E # A scoparia Waldst. et

Krasch. of Sect. Dr. tus of Subgen. Dr l
FE | A. pubescens Ledeb. b.
Kit.

B9 B 1. 1,8-#EuME (4.59%)

monoterpene 1, 8-cineole
1,8-FHM#E (1.04%) 2. AME-4 (1.07%)
1,8-cineole . terpine-4-ol
ZE o mEE (1.15%) 3. o-ATMEE (0.75%)
bornyl acetate a-terpineol
B BRLR (53. 31%) 4. THEM (26.50%)
capillene eugenol

HRBELHER 5 TERER (11.47%)

fEA8 (10.26%)

unidentified sesquiterpene oxide

BERM (2.17%)

capillone

methyl eugenol

10.

AN (4.24%)
p-caryophyliene
F-EE WM (Z) (6.06%)
p-farnesene (Z)
B BRER (11.63%)
capiliene
RBEHEHITR
ARG (3.39%)
unidentified sesquiterpene oxide
2,2 - HENR
THEMEE (1.16%)
eugenyl 2, 2-dimethyl-propanoate

097-
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Fig 6 Chromatogram of the essential oil in the representative sample of Ser. Subdigitatae Krasch. and Ser. Giraldianae Y.
R: Ling of Sect. Latilobus Y. R. Ling of Subgen. Dracunculus (Bess. ) Peterm.

LESB® A dibia var. subdigita- 6. WEIRE (5.94%) 3. o-EEM 2.52%
ta (Mattf.) Y. R. Ling : elemiciri’ a-curcumene
7,9. ARREHHIE 4. BB G.61%)

1,8-H:HWE (3.64%) f2E¥E (9.39%) *- capillene
1, 8-cineole . unidentified sesquiterpene oxide 5,6,7. HRBEEW
RRAELEHEH 8. HEBRREWEKQ2.15%) FEMGER (23.90%

Bk (2.88%) elemicin isomer unidentified sesquiterpene ox-
uniddentified monoterpene oxide : ide
MR (4 79%) b. 4EE# A. dubia Wall. ex Bess. 8,9. WARMTLEHME
camphot ‘ C B EBRILSY (48.59%)
TEHERBHE (1.96 / ) 1. 6-HE-5-BHEMR-2 : . unidentified oxygen aromatic
methyl eugenol (1.68%) compound

BRI (2 51%), 6-methyl-5-hepten-2-one
capillene ) 2. FHE® Q.57%)
‘ linalool

¢« 08 »
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Fig 7 Chromatogram of the essential oil in 4. japonics Thunb. of Ser. Japonicae Krasch. of Sect. Latilobus Y. R. Ling
of Siibgen. Diacusicutus (Bess. ) Peterm. : '

1. 8- —IR5. 1. 01348 (1.25%) 2. 9-8—3F [6.1.0] 4% (3.80%)
§-oxabicycto [5. 1. 0] octane 9-oxabicyclo 6. 1. 0] nonane

3. L;s-fEtwE (1.73%) 4. FHHEM (3.23%)
1 ;8-cineole tinalool ’

5. HEMI(2.40%) 6. o-HAWEE (1.76%)
camphor - o~terpineol

7. 3,4,5 -ZHE-2-FIEME (3. 42%)
3, 4 ; 5-trimethyl-2-cyclopentenone

8. Z-ZMWE-2,5-THE-4-TEW (1. 14%)
2-¢thenyl-2, 5-dimethyl-4-hexenol

©g-11, 18-16.  HINRBEGSHA FRMEERE (29. 005D

unidentified sésquiterpene oxide

12. MERER 4.73%)

elemicin
EE a3
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STUDY ON THE CHEMOTAXONOMY OF . ARTEMISIA L.
(COMPOSITAE) IN CHINA

——The Correlation of Chemical Constitution of the Essential Qil ‘
with the Plant Classification

Li Baoling, Zhu Liangfeng, Lin Yourun and Lu Biyao
( South China Institite of Botany, Academia Sinica, Guangzhou 510650)

Abstract

The chemical constituents of 171essential oil samples of Artemisia L. in China were analysed
and 305 compounds were identified. In the samples analysed , 64 species were included and 47
of which were from the sections of Subgen. Artemisiz and the rest were from the sections of Sub-
gen. Dracunculus (Bess. ) Peterm. s

According to the analyses, there is a regularity for the distribution of these compounds in
above two subgenera.

The major constituents of the essential oils from Subgen . Arfemisia are monoterpenoids and
sesquiterpenoids, while that from Subgen. Dracumculus (Bess. ) Peterm. are sesquiterpenoids and
aromatic compounds. It means that the distribution of chemical constituents is correlated with the
classification of Artemisia L. , in which the species from more primitive to advanced can be divid-
ed into 7 sections as follows. .

Subgen. Artemisia; Sect. Absinthium DC. (monoterpenoids) — Sect. Abrotanum Bess.
( monoterpenoids ) — Sect. Artemisia ( monoterpenoids ) — Sect. Viscidipubes Y. R. Ling
{monoterpenoids and sesquiterpenoids)—>Sect. Albibractea Y. R. Ling (sesquiterpenoids).

Subgen. Dracunculus (Bess. ) Peterm. ; Sect. Dracunculus Bess. (sesquiterpenoids and aro-
matic compounds)—Sect. Latilobus Y. R. Ling (sesquiterpenoids and aromatic compounds). '

Key words: Artemisia L. ; Essential oils; Chemical constitution; Plant classification;

Chemotaxonomy
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