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Abstract ; Artemisia annua contains abundant essential oils. It is commonly used as traditional Chinese medicine for trea-
ting dysentery. The varietal complexity and vague provenance boundaries of the species of A. annua seriously affected the
quality of medicinal materials. To investigate the rapid identification and evaluation of A. annua and sibling species lea
ves on the yields and compositions of essential oils, the volatile compounds were detected and identified by GC-MS and

FTIR analysis. A. annua determined to have the highest yield (1.86%) of essential oil, followed by A. eriopoda, A. cap-
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illarie, A. apiacea, A. japonica and A. argyi. FTIR results showed that one-dimensional spectrum was similarity of A. an-
nua and sibling species and the species were abundant of amides, aromatics and terpenoids. Second derivative spectrum
of A. annua component vibration absorption enhanced obviously to clearly demarcation of A. annua and confusion. GC-
MS analysis showed that the volatile oil of A. annua and sibling species revealed the identification of 28 components and
17 common peaks. A. annua and sibling species leaf oils contained high amounts of camphor, a-Cadinene, crocetane,
phytan, 2, 4-di-t-Butylphenol. The results indicated the apparent difference in the volatile compound compositions of es-
sential oils between species. However, the content of phytane of A. annua was significantly higher than that of other spe-
cies. Borneol was only detected in A. annua. In addition, A. apiacea, A. eriopoda and A. capillaries contained the highest
a-Cedrene content, while A. annua, A. argyi and A. japonica contained the lowest content of G-cedrene. The oil compo-
nents were analyzed using a hierarchical cluster for the six samples and samples were divided into two main clusters,
A. annua, A. japonica and A. argyi was distinguished as a cluster, while A. apiacea, A. eriopoda and A. capillaries were

classified as a cluster. These results provide an effective analysis methods for identifying the species, especially for the

quality assessment for use in raw herbal medicines.
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Fig. 1 FTIR spectra in leaves of Artemisia annua and its
closely related species A. Artemisia annua; B. A. japonica;

C. A. eriopoda; D. A. apiacea; E. A. argyi; F. A. capillaries. The

same below.
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Fig. 2 Second derivative infrared spectra in leaves of

Artemisia annua and its closely related species
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annua and its closely related species
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Table 1 Chemical compositions analysis of essential oil based on GC-MS from Artemisia annua and its closely related species
1 BRI (] i FAXTH 43 i Relative percentage (%)
w5 LAY Retention 73 F5%k
No.  Compound tinfle Formula Rﬁ?tention Flak=1 H A WAL i Yo
(min) index 4, eriopoda A. apiacea A. capillaries A. annua A. japonica A. argyi
1 2-Ethylpentane (2-Z.3£15%4%) 2.825  CTHI6 676 0.84 0.8 111 1.76 1.93 0.76
2 Toluene ( I 7E) 4.916 C7HS 755 - 0.24 0.29 0.38 0.4 0.35
3 Ethylbenzene ( %) 7.804 C8HI10 893 - 0.16 0.24 0.28 0.3 0.29
4 p-Xylene ( XF —F %) 8.02 C8H10 907 0.54 0.36 0.48 0.58 0.66 0.61
5 Styrene ( A Z M) 8.55 C8H8 925 tr 0.7 0.93 1.67 1.87 1.81
6 Benzaldehyde ( 2 H i) 10.183 C7H60 965 - - - 0.17 0.21 0.21
7 Decane ( 28 J5¢) 10.980  C10H22 1000 - - - 0.13 0.16 0.13
8 Dodecane ( + %) 12.106 C12H26 1200 0.96 1.24 1.05 1.87 1.87 1.45
9 2,6-Dimethyldecane 12.216  Cl12H26 1121 0.27 0.26 0.3 0.36 0.37 0.31
(2,6-—HI3L 244 )
10 1.2,4,6-Trimethyldecane 13.100 C13H28 1129 tr 0.16 0.16 0.2 0.23 0.19
(1.2,4,6-=HE3Eb)
11 Camphor( F i ) 14.509 C10H160 1132 4.15 5.05 5.81 7.09 7.61 6.15
12 Borneol (JEi) 14.624 CIOHI80 1138 - - tr 0.23 tr -
13 2-Methyliridecane 16.218 C14H30 1328 0.87 0.86 1.15 1.57 1.55 1.47
(2-H1 A=)
14 1.2,6,11-Trimethyldodecane 16.449  CI5H32 1342 3.89 3.88 4.53 4.8 4.8 4.18
(12,6, 11-=FEEA+"4)
15 Cyclobuta [ de]naphthalene 16.553 C11H8 1358 5.6 0.59 0.67 0.76 3.45 0.67
16  Copaene( iy L) 17.004 C15H24 1375 0.99 1.01 1.82 1.91 1.89 1.62
17 Tetradecane( 1 MUkt ) 17.882 C14H30 1400 1.54 2.32 2.26 2.38 2.31 2.05
18 Caryophyllene ( 1174 ) 18.222 C15H24 1413 6.25 2.33 2.12 2.7 2.61 0.47
19 G-Cedrene( -5 HA%) 18.939  CISH24 1449  28.74 20.84 19.21 1.90 1.68 1.02
20 2,4-di-t-Butylphenol 19.025 C14H220 1519 10.93 13.34 14.68 16.77 16.78 16.16
(2,4-ZRUT ZE56 0
21 a-Cadinene ( a-FEFA) 19.268 C15H24 1529 3.33 3.5 4.19 4.38 4.81 3.51
22 Hexadecane( T75%¢) 19.759 C16H34 1600 8.45 8.07 5.81 6.18 4.34 8.24
23 Crocetane 20.706 ~ C20H42 1753 4.48 4.5 5.25 5.72 5.94 5.08
24 Phytan(f#5t) 21.104  C20H42 1814 2.61 2.8 3.36 6.62 3.71 3.19
3t Total 84.44 73.01 75.42 70.41 69.48 59.92
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Table 2 Coefficient of similarity analysis from the GC-MS

data for Artemisia annua and its closely related species

A B C D E F
A 1 0.967 =+  0.215 0.529 %% 0.965 ** 0.604 = *
B 0.967 = 1 0.210  0.498 = 0.946 = 0.585 ==
C 0.215 0.210 1 0.941 %= 0.212  0.903 = =
D 0.529 %% 0.498 = 0.941 == 1 0.525 =% 0.988 = *
E 0965 ##* 0.946 =+ 0.212  0.525 * = 1 0.582 =
F 0.604 #3% 0.585 %% 0.903 =% (0.988 s 0.582 = = 1
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Fig. 5 Cluster dendrogram constructed from the GC-MS

data for Artemisia annua and its closely related species
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