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Analysis of Chemical Constituents of Atractylodes chinensis Rhizome by GC-MS
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[ Abstract ] Objective; To compare the similarities and differences of Airactylodes chinensis thizome in
chemical constituents between different origins: Chengde of Hebei, Inner Mongolia, Liaoning, Jilin and Shanxi.
Method: Gas chromatography-tandem quadrupole mass spectrometer ( GC-MS ) was used to analyze the
A. chinensis from different origins; qualitative identification was done for various chemical constituents, followed by
content comparison and cluster analysis between different samples. Result; A total of 35 chemical compounds were
detected in all of the A. chinensis rhizome samples from different origins, and 33 of them were qualitatively
identified, including 13 kinds of olefins, 9 kinds of alcohols, 6 kinds of ketones, 5 kinds of esters and 2 kinds of
aromatic hydrocarbons. Cluster analysis results showed that A. chinensis from Chengde and A. chinensis rhizome
from Inner Mongolia were classified into one category; A. chinensis thizome from Liaoning, Jilin and Shanxi were
classified into the other category. Conclusion: A. chinensis originated from five different regions above can be
divided into two categories; A. chinensis rhizome from Chengde is similar with the one from Inner Mongolia in the
respect of chemical compositions.
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Table 1 Different regions Atractylodes chinensis rhizome sample

Table 2 Different years retention samples of Atractylodes chinensis

rhizome in Chengde regions

No. HEh (HES)

Y1 2012 4F B RE (121001)
Y2 2012 4E R RE(121002)
Y3 2012 4EEBRE(121101)
Y4 2013 A8 HE(130202)
Y5 2013 4E B #E (130601 )
Y6 2013 4E R RE(131202)
Y7 2014 4F B KL (140201)
Y8 2014 4E £ kE (140802)
Y9 2014 4 BA#F (140803)
Y10 2015 4EFARE(150101)
Y11 2015 4= 84 (150201)
Y12 2015 4E B FE (150401)

No. 7= H R No. 7= H KU
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Fig.1 Total ion chromatogram from Atractylodes chinensis rhizome
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Table 3 Analysis result of components from Atractylodes chinensis rhizome
No. i BB g
1 652,3,8,8-PUHI3E = FR[5.2.2.0(1,6) ] |24 652,38, 8-tetramethyl tricyclo[5.2.2.0(1,6) ]  10.519  C,;H,,
undec-2-ene
2 berkheyaradulen 10.795  C,sH,,
3 B5.5]F M2 ,3,7,7 S HIEA1-W B 3, (- )-spiro[ 5. 5] undec2-ene, 3,7, 7-trimethyl-11-  11.703  C,;H,,
methylene-, ( -)-
4 B-41 114 B-caryophyllene 12.119 CisHy,
5 B ke, - MR- - e 2-(1-F 3L 2 4 3 ) 4-(1-F 3L ¥ 2 %) -cyclohexane, 1 -ethenyl-1-methyl-2-( 1- 12.532 CisHy,
methylethenyl) 4-( 1-methylethylidene) -
6  Z,7Z,-1,5,9,9-pF 1,47, - F =4 Z, Z, -1,5,9,9-tetramethyl-1 4,7 , -ring undecatriene 13.716  CysH,,
7 a-E W a-acorenol 14.732 1s Hoy
8 1, 4-Z 1 3E-7-(1-H 3-1-2 0 36 )-1,2,3,3a,4,5,6,7- VA H 3 3 1, 4-dimethyl-7-( 1-methyl-1-  15.456  C,5H,,
ethenyl)-1,2,3 3a, 4,5,6,7-octahydro azulene
9 £ 474 caryophyllene 17.412  C;sH, 0
10 xR X g 18.431 CisHy,
11 A BIAEE guaiol 19.224  C,;5HyO
12 v & M5 y-elemene 19.902 CisHy,
13 y-n B y-cudesmol 22.877  C,sHyO
14 VLA IR EE agarospirol 23.121 CsHy,O
15 B-HentEE B-cudesmol 23.465  C,5HyO
16 AR atractylon 23. 666 CisHy O
17 i &% elemol 23.906 CisHy) 0
18 a-21 25 BB a-bisabolol 24.337 CisHy)sO
19 AR Z atractylodin 27.078 Ci3H,, 0
20 I-FR L X =3R[4.3.1.1(2,5) ]+ —#5-3-45-10-ff 11-isopropylidenetricyclo[ 4.3.1.1(2,5)] 30. 943 C H; 0
undec-3-en-10-one
21 4,4-T0 1 -3-( 3T B T340 W L) 2-00 L IS [4.1.0] B b 4, 4-dimethyl-3-( 3-methylbut-3-  31.172  C5H,,
enylidene) 2-methylenebicyclo[ 4. 1. 0] heptanes
2 S-SEP M HE 1,3,3,7 DU OUFR [5.1.0] -5452-H S-isopropenyl-1, 3,3, 7-tetramethyl-bicyclo  32.934  C,;H,,0
[5.1.0]oct-5-en-2-one
23 1,2,3,4,5,6,7,8-/\%8-9,10- " HI & 1,2,3,4,5,6,7,8-octahydro-9 , 10-dimethyl anthracene 33.569  C,H,
24 SHI LI 2 W, 6-2, 1 HE4,5,6,7-P0 43, 6- F Hoq-WF H JE, B S-benzofuranacetic acid, 6-  33.957  C,oH,0,
ethenyl4,5 ,6 ,7-tetrahydro-3 ,6-dimethyl-a-methylene- , methyl ester
25 v-FE K5 y-himachalene 34.028 CsHy,
26 1-(2-iMHE) -Z5 1-(2-propenyl) -naphthalene 34.430  CpH,,
27 4-(3-FR Ll ) TR, R 4-(3-cyclohexanone) butanoic acid, methyl ester 34.570 C, H;0
28 3,4,5-= AL E 3,4, 5-trimethoxy-benzenemethanol. 34.951  CoH,,0,
29 S BB norethynodrel 35.568 C;Hy,s 0,
30 2-[5-(2-WKI AL ) MEME AL ] -5 -1 3L 2-[ 5-(2-furanyl) pyrazolyl ] -5-methyl-phenol 38.216 G H,N,0,
31 280 T BE-5-[ R k- (3-F AL AR L ) - AR ]-6-F1 [ 1,3 ] O K4 2-tert-butyl-5-[ hydroxy-(3-  39.002 Cy7H,,05
methoxyphenyl ) -methyl ] -6-methyl-[ 1,3 ] dioxan-4-one
32 B-F W i i B-amyrin 41.226 CyHs0 O
33 I % cyclobarbital 43.738 C,HgN, 0,
34 REEE 45.977  CyHy O
35 2,5- 001 -FE -1 - 3R T 38 ) X - B &% 2,5-bis( 1-methyl-1-silacyclobutyl ) -p-xylene 46. 131 G Hy Siy
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3.1 dbtesRIFWM D EEEREBR 2T XA Table 5 Number of chemical constituents of different years from
CC-MS B FH %t b 25 A 25 64 43 47 40 7, I #54k,  Atractylodes chinensis rhizome in Chengde habitats n
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Table 4 Number of chemical constituents from Atractylodes
chinensis rhizome in various habitats n

No. [ SES S [{HES Hit

Cl 13 8 6 34

c2 13 9 6 35

Cc3 13 8 6 34

N1 12 9 6 34

N2 11 9 6 33

S1 9 7 6 29

J1 12 5 4 28

L1 10 4 3 24

12 13 7 5 32

L3 10 3 3 23

T PRI 30 5, 05 R A B o 2,

3.2 db AR R TS X R
H ) b AR S AR XS R L5 15,19,24 5
B3 AHRT O A, 5 16,32,35 5 4 A X B IR
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138.002,C1 AL B ) , 14 (0 ~218.420,C1 £ 5 %
25),15(15.379 ~ 520.534,S1 KE L), 17 2
(0 ~34.707 , L2 # fb e 5 ) 5 (B AR b O 8] 7 b
ARG R A S AP B E S AR 2,
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Fig. 2 Relative content of Atractylodes chinensis rhizome in

various habitats
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Fig.3 Relative content of different years from Atractylodes chinensis

rhizome in Chengde habitats
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Fig. 4 Results of cluster analysis from Atractylodes chinensis

rhizome in various habitats

0 5 10 15 20 25
2 2k ' : : : ‘
Ys 5H
yi2 12
Y4 4
Yio 1o
Y3 3 BI K
Y6 6
-
g 8
¥ ;J ERE S

BS5 FREFLBERAMBESN

Fig. 5 Results of cluster analysis from Atractylodes chinensis

rhizome in Chengde habitats
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