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Fig. 1 Total ionic current chromatograms of the volatile oil components from A. chinensis (DC. ) Koidz. and A. lancea

(Thunb. ) DC
Al :A. chinensis(DC. ) Koidz. from Beijing; A2 :A. chinensis(DC. ) Koidz. from Hebei; A3;A. chinensis( DC. ) Koidz. from Neimenggu;
A4 . A. chinensis(DC. ) Koidz. from Jilin; B:A. lancea( Thunb. ) DC. from Jiangsu
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Table 1 The chemical compositions of the volatile oil components from

A. chinensis (DC. ) Koidz. and A. lancea( Thunb. ) DC. *

Relative content/%

Peak No. tg/min Composition Similarity/ %
Al A2 A3 A4 B
1 3.11 a-Pinene 93 5.19 4.06 4.26 4.79 15.14
2 3.53 (1R)-2,2-Dimethyl-3-methylene-bicyclo[ 2. 2. 1 ] heptane? 98 -t - - - 0.16
3 4.39 B-Terpinene? 91 - - - - 0.18
4 5.40 §-3-Carene 95 0.96 0.79 0.91 1.17 2.99
5 5.90 1-Phellandrene 90 4.19 0.93 3.88 2.10 8.58
6 6.24 a-Terpinene 97 - - - - 0.17
7 6.86 1-Limonene 95 0.40 0.33 - 0.54 1.01

Continued on next page
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continued from previous page

Relative content/%

Peak No.  (p/min Composition Similarity/ %

A2 A3 A4 B
7.17 B-Thujene 91 0.51 0.31 0.54 0.47 1.19
9 8.23 (E)-3,7-Dimethyl-1,3,6-octatriene 94 - - 0.23 - 0.18
10 8.57 y-Terpinene’ 97 - - - - 0.21
11 8.91 3,7-Dimethyl-1,3,7-octatriene 93 0.62 0.29 0.85 - 0.88
12 9.58 1-Methyl4-(1-methylethyl ) -benzene 91 1.63 1.59 1.51 2.66 1.38
13 10.15 a-Terpinolene 96 0.54 - 0.53 - 1.41
14 19.34 Aristolene 83 0.79 1.35 0.54 2.96 0.20

(E)-4-(2,4 ,4-Trimethylbicyclo[4.1.0] hept-2-en-
15 22.25 : 76 1.73 2.56 1.34 7.17 0.44
3-yl) -3-buten-2-one*
16 9. 47 [3aR—(3aa,4ﬁ,7a)1—2,4,5,6,7,8—Hexahyd1?0—l ,4,9,9- 04 0.37 _ 03 1.60 B
tetramethyl-1 H-3a,7-methanoazulene
17 23.01 Berkheyaradulen 91 2.21 3.55 1.78 9.02 0.62
18 25.17 a-Guaiene® 89 1.64 2.63 1.30 5.56 0.58
19 25.65 2,3,4,6-Tetramethyl-butyrophenone**¢ 72 - 077 - 0.52 0.26
20 26.09 Endo-bornyl acetate® 95 - - - 0.53 0.26
21 26.56 trans-Caryophyllene 99 3.04 3.11 3.50 5.91 0.66
22 27.69 4-Methyl-1-( 1-methylethyl ) -3-cyclohexen-1-o0l* 96 - - - - 0.21
23 29.27 y-Elemene 98 0.62 1.21 0.44 0.59 0.21
24 30.57 y-Selinene 98 0.96 1.52 0.58 1.60 0.27
25 31.12 §-Selinene 94 4.11 0.82 3.99 4.26 0.16
26 31.31 Citronellyl acetate 90 - - - 0.85 0.32
[3R-(3a,3a8,78,8aa]-2,3,4,7,8 ,8a-Hexahydro-

27 32.33 3,6,8 ,8-53[1'&’?116[}1)/1-1 H-3a,7-methanoazulene 81 0.66 - 0.90°0.63 0.63
28 33.31 B-Selinene 99 18.90 6.29 14.22 22.70 1.17
29 33.46 5-Cadinene 91 - - - - 0.25

30 33.83 a-Selinene 96 0.84 - 0.69 0.46 -
31 34.07 Zingiberene 91 0.41 - - - 0.24
32 34.87 Neryl acetate 87 0.34 - - - 0.16
3 35. 68 (la,4aa,8aa) -1 ,2,3,4,4&,5,6,Sa—Octahydrn—?—methyl— 95 ~ — 0.23 0.56 0.18

4-methylene-1-( 1-methylethyl ) -naphthalene®*

34 36.00 cis-3-Methyl-6-( 1-methylethyl ) -2-cyclohexen-1 -0l 83 - - - - 0.16
35 36.62 B-Sesquiphellandrene 81 7.79 7.31 5.08 7.64 2.30
36 36.89 Ar-curcumene 95 0.31 2.82 0.40 1.59 0.18
37 39.10 a-Phellandrene epoxide®? 90 0.23 - 052 - 0.35
38 39.33 B-Elemene 78 4.98 5.95 3.80 3.95 2.31

39 41.05 4 ,5-Dehydro-neoisolongifolene® 78 0.53 0.77 - - -
40 41.83 (E)-3,7-Dimethyl-2 ,6-octadien-1-0l¢ 94 - - - - 0.19
41 42.34 8 ,9-Dehydro-neoisolongifolene” 95 0.73 0.56 - - 0.14

42 47.31 Caryophyllene oxide 81 - 0.63 - 0.9 -
43 51.60 2-Tsopropyl-5-methyl-9-methylene-bicyclo[ 4. 4. 0] dec-1-en®*? 70 0.47 - 0.71 - 0.32
44 53.25 Hedycaryol® 90 0.48 2.09 2.15 - 2.26
45 54.10 Atractylon 72 16.83 25.66 3.59 2.60 1.85
46 57.21 Maaliene® 93 0.53 1.05 1.20 - 1.15
47 57.54 Calarene®"¢ 70 - 0.44 1.72 - 1.12
48 58.02 Guaiol 70 1.55 2.76 17.41 0.63 14.97
49 59.56 [2R-(2a,4ax,4ax,8ax) ]—1,2,3,4,4&,5,6,8a—Oc.talhydr0—, 81 ~ _ 0.45 o047

a,a,4a,8-tetramethyl-2-naphthalenemethanol

50 59.68 a-Bisabolol 81 0.83 - 1L.72 0.56 -
51 59.97 B-Eudesmol 86 4.41 10.07 12.56 3.55 23.22
52 60. 67 Elemol 79 0.55 0.77 0.82 - 1.05
53 62.59 Aristolone” 72 1.57 4.56 - - 0.36
54 72.64 2,4 ,6-Trimethoxytoluene 76 0.58 - 0.39 0.51 0.53
55 76.70 Atractylodin 87 6.97 2.45 4.94 1.36 6.77

a. The sample numbers( Al ~ A4 and B) were the same as in Fig. 1; b. not detected; c. identified tentatively for the first time as a volatile

]

component in A. chinensis ( DC. ) Koidz. based on research reports>”); d. identified tentatively for the first time as a volatile component in

A. lancea( Thunb. ) DC. based on research reports[f"“’].
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Fig.2 Molecular structures of atractylon and atractylodin
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Table 2 The Strong Eight Peaks of chromatographic fingerprint of 5 samples of the volatile oils”

Relative content/% ( tz/min) Sub-total area of
Sample No. .
1 2 3 4 5 6 7 8 eight strong peaks/%
Al 18.90 16.83 7.79 6.97 5.19 4.98 4.41 4.19 69.26
(33.31) (54.10) (36.62) (76.70) (3.11) (39.33)  (59.97) (5.90)
A2 25.66 10.07 7.31 6.29 5.95 4.56 4.06 3.55 67.45
(54.10) (59.97) (36.62) (33.31) (39.33) (62.59) (3.11) (23.01)
A3 17.41 14.22 12.56 5.08 4.94 4.26 3.99 3.88 66.34
(58.02) (33.31) (59.97) (36.62) (76.70) (3.11) (31.12) (5.9)
A4 22.7 9.02 7.64 7.17 5.91 5.56 4.79 4.26 67.05
(33.31) (23.01) (36.62) (22.25) (26.56) (25.17) (3.11) (31.12)
B 23.22 15.14 14.97 8.58 6.77 2.99 2.31 2.30 76.28

(59.97) (3.11) (58.02) (5.90) (76.70) (5.40) (39.33)  (36.62)

a. The sample numbers( Al ~ A4 and B) were the same as in Fig. 1.
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Table 3 Comparison of the relative content in five sections of the volatile oil components

from A. chinensis (DC. ) Koidz. and A. lancea( Thunb. ) DC*

- . . . Relative content/%
Section No. ~ Peak No. Composition g/ min

Al A2 A3 A4 B

I 1 a-Pinene 3.11 5.19 4.06 4.26 4.79 15.14
5 1-Phellandrene 5.90 4.19 0.93 3.88 2.10 8.58

12 1-Methyl4-( 1 -methylethyl) -benzene 9.58 1.63 1.59 1.51 2.66 1.38

1 17 Berkheyaradulen 23.01 2.21 3.55 1.78 9.02 0.62
21 trans-Caryophyllene 26.56 3.04 3.11 3.50 5.91 0.66

28 B-Selinene 33.31 18.90 6.29 14.22  22.70 1.17

] 35 B-Sesquiphellandrene 36.62 7.79 7.31 5.08 7.64 2.30
38 B-Elemene 39.33 4.98 5.95 3.80 3.95 2.31

v 45 Atractylon 54.10 16.83  25.66 3.59 2.60 1.85
\ 48 Guaiol 58.02 1.55 2.76  17.41 0.63 14.97
51 B-Eudesmol 59.97 4.41 10.07 12.56 3.55 23.22

55 Atractylodin 76.70 6.97 2.45 4.94 1.36 6.77

a. The sample numbers( Al ~ A4 and B) and chromatographic peak numbers were the same as in Fig. 1.
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Comparison of the Volatile Oil Components from
Atractylodes chinensis( DC. ) Koidz. and
Atractylodes lancea( Thunb. ) DC.

ZENG Zhi*** | YE Xuening”, PANG Shimin", ZHANG Tao"", SHEN Miaoting"
(“School of Chemistry and Environment ,South China Normal University , Guangzhou 510631, China ;
" Faculty of Bioresource Sciences ,Akita Prefectural University ,Akita 010-0195 , Japan ;

“Institute of Optoelectronic Materials and Technology
South China Normal University , Guangzhou 510631 , China)

Abstract The volatile oil components from Airactylodes chinensis (DC. ) Koidz. and Atractylodes lancea
(Thunb. ) DC. were analyzed by GC-MS. Forty-seven and fifty components were identified, respectively, and
their relative contents were determined. The volatile oil components from Atractylodes chinensis( DC. ) Koidz.
and Atractylodes lancea( Thunb. ) DC. were further compared with each other by using the Eight Strong Peaks
and Dividing Sections of the chromatographic fingerprint methods. The total ionic current chromatograms were
divided into five fingerprint sections on the basis of peak retention time. The results showed that the major
active components of Rhizoma Atractylodis are B-eudesmol, atractylon and atractylodin and they were identified
with higher relative content in the [V and V sections of the total ionic current chromatograms, suggesting that
it was acceptable to combine Atractylodes chinensis (DC. ) Koidz. and Atractylodes lancea ( Thunb. ) DC
together as Rhizoma Atractylodis in the Pharmacopoeia of the People’s Republic of China.

Keywords Airactylodes chinensis (DC. ) Koidz. , Atractylodes lancea ( Thunb. ) DC. | gas chromatography-

mass spectrometry , volatile oil components



