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Comparative Analysis of Volatile Components of Artemisiae Argyi
Folium from Different Origins Using HS-SPME-GC-MS

LIU Meng-fei, JJANG Han-mei” , XIAO Yu-shuo, MENG Jia-min
(Research and Development Center of Medicinal Plant in Hubei Province, Hubei
University of Chinese Medicine, Wuhan 430065, China)

[ Abstract ] Objective: To analyze the content and distribution characteristics of volatile components in
Artemisiae Argyi Folium of different regions by HS-SPME-GC-MS, in order to provide the scientific basis for the
study of the geographical origin and the scientific reference for the rational utilization of Artemisiae Argyi Folium.
Method: The volatile components were investigated by HS-SPME-GC-MS based on the agilent productivity Chem
Station and quantified roughly by peak area normalization method. The data were analyzed by principal component
analysis (PCA) and cluster analysis (CA). Result: One hundred and eighty-seven components were preliminarily
identified as mainlyketones, alkenes, aldehydes and alcohols. There were significant differences in essential
components of Artemisiae Argyi Folium from different origins. Artemisiae Argyi Folium from Qichun in Hubei
province had the best quality. Conclusion: The method of headspace solid phase microextraction is simple and
convenient, with a fast extraction speed and low use cost. The method of headspace solid phase microextraction and
gas chromatography-mass spectrometry is stable and reliable, and suitable for the rapid analysis of volatile
components in leaves, and provide a scientific basis for the rational use of the resources.
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principal component analysis; cluster analysis

R BRI Artemisia argyi (TR
DLW AL 2 7= 3 He de AR T O iR T i SO AR
WP B N 2 R W B WA
SLOHBRMEGREE, B4, BB AR
Tolk B Tl B Al Tl i T B EOR g R
PR A3 I 8 30 B N A o TS R R AR BRI
(HS-SPME) Joifi % 7| , 8 BURE (A2 HL W 4 L EFE T
— A, B A A AT A R PR el ARG e AR
R S 5, 5 GC-MS T JHAE S 23 30 4% k1
WA B k. HRETE A —L oM S0k op 5 &
SR Ay I A S AR R AT 5 A RL A B SR
T0075 3] AR 3 A6 BBOCRE A | 25 G SR 8 3% - I3 3% 7 (G-
MS) XL 8 4 VL 75 R I VL M A
B B AR5 AN AR 7 Y 13 1S i R
B HEAT A3 AT s, ) A 0 T AR — 5 T A% AR
Sy REXTE A3 i, OF AR SR T R R A B R 2R
JE 5 M 3 o R M A R AT A3 BT, Sl i LG
PR % FE AR AL RL 2 R |, I S 3 9 7E 5T TE A
A WEES %,
1

Agilent 6890/5973 1S - J5i 1% -1 3 ML B FH X
(EE R T, NIST 25 kx5 5 ; T2 & A
KL (SPME ) iff #2458 (8 5 IKA A F]),65 pm
R H IR E - O M B8 (PDMS/DVB) 6 I 4F
2k 3k (22 [# Supelco A &), T2 (15 mL) , ALC-
210.2 B F R (UL B2 R P ARAH) .

ASTE] 7= Ho S e P UL 3% 1, 20 b v R 2 K 2
A 25 I 2 7K 5 W U 2 0 S A R ) 3 Artemisia
argyi W) T4t
2 FHiE
2.1 T BRI BOR A BCGERE 0.3 o BFEE, B
FHCA B UG L B 15 mL T2 i b, A
65 wm PDMS-DVB # Bt 2T 4 3k (1) F- sh b bk 25 4 A
P, 120 C P-4 10 min, #E 1 € Bk 0025 22 B0 min,
B 7 B A 35 ASCHE AR 11 (IR EE 250 °C) |, il TR
3 min,
2.2 GC-MS 73#ré&fF a3k &4 : HP-5MS £ 3% &
AAEAE(0.25 mm x 30 m,0.25 pm) , B2 5 ik (9]
IR EE 50 C, L2 C-min ' FHIEE 80 C, LU
8 C -min ' FFHZE 180 °C ,f£% 3 min) , ¥EFE 1R B
230 °C, #% A 2l A (99.999% ), R Ui
1.0 mLemin ", R4 FEdERE

- 80 -

F1 FEFHIHEGRERRER
Table 1 Information of Artemisiae Argyi Folium from different

origins
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Fig.1 Total ionic flow diagram of volatile components in Artemisiae Argyi Folium from different habitat
R2 AEFHEMEFRIER MRS
Table 2 Volatile components of Artemisiae Argyi Folium from different origins
&y HIX B 7 %
55 AT
L EA BTN S1 2 83 S4 85 S6 87T S8 89 S10 SI1 X3 XIS
1 =H% trimethylamine C;HgN - - - - - - - _ _ _ _ —0.02
2 1, 1-2 B R2-(2-H 1,1-dimethyl-2-(2-methyl-2- CyH ¢ 0.03 0.03 0.03 - - - - 0.04 - - - -

Fe-2-NI ) - e propenyl) -cyclopropane

3 WE[2.5])¥k spiro[ 2. 5 ] octane CgHyy - - - - - - - - - 0.06 - -

4 51,12 ). 5-(1, I-dimethylethyl )-1, CoH,, Y I £ E
13- 4 3-cyclopentadiene

5 1-(3-TF FF k3 % 38 ) - 1-(3-methylene- CgH,,0 - - - - 0.02 - - _ - . - - _
LT cyclopentyl ) -etha

6 1,7,7-= H #-= % 1, 7, 7-trimethyl-tricyclo C,H,q - - - - - 0.04 - _ - . - - _
[2.2.1.0(2,6) | Bike [2.2.1.0(2,6) ] heptane
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Gy HHX 53 4 53 B0/ %
it 2 g
AR WL PR S1 S2 S3 S4 S5 S6 S7 S8 S9  S10 SIT Xj3 XjIS
7 2-HEES-(1-H 3 2 2-methyl-5-( 1-methylethyl) - C,,H¢ - - - - - 02 - - - - - - -
H)-Z I [3.1.0] &-  bicyclo[ 3. 1. 0] hex-2-ene
2
8 -kl a-pinene CyoHyg - - 015 - - - - - - - - - -
9 M [3.1.0] ©-3-M-  bicyelo[3. 1. 0]hex-3-en-2-0l ~ C¢Hg0 - 013 0.32 - - - - - - - - - -
2-fF
10 FHE=4% artemisia triene CioHye - - - - - - - - 0.6 - - - -
11 3k 3-carene Chol g - - - - - - 004 - 051 - - - -
12 480 4-carene CoH 0 B
13 Wk pinene CoHis 0200 - - 0.60 0.40 0.99 0.24 0.51 - 0.58 0.32 0.61 0.67
14 I 0mE cyclofenchone CioH6 - 015 - - - - - - - - - - -
15 %k camphene CroHye - 006 - 021 0.41 1.52 1.18 - 0.05 - 0.95 - 0.10
16 (18)2,2-—H 3.7 (15)-2,2-dimethyl-3- CyoH e 0.07 - - - - - - -
AL IR[2.2. 1] Bid methylene-bicyclo
[2.2. 1]heptane
17 2,4(10) -8 —f 2,4(10) -thujadiene CroH oy 0.09 - - - - - -~ ~ 016 021 - -
18 ki b-terpinen CioHyg 0.73 - - - 0.33 0.84 0.39 - - - - - -
19 P32 thuj-3-en-2-ol CH, 0 (- J U
20 Bk KR B-phellandrene CioHye - 0.36 0.19 0.31 - - - 0.25 - 6.8 1.00 1.40 0.69
21 B-UEHE B-pinene CioHye - - - - _ _ _ - 029 - - _
22 R 1-octen-3-ol CgH, 0 0.86 0.83 0.58 1.18 0.96 1.48 1.56 0.47 0.67 0.78 0.62 1.76 0.60
23 oK a-phellandrene CioH g 0.16 0.37 0.28 0.26 0.32 0.27 0.51 0.15 - 2.35 0.18 5.97 0.26
24 2-AE I (7CIL,8CT) 2-carene(7CI,8CI) CioH g - - 0.44 0.18 - 232 - - - - - 3.8 -
25 3,3,6-= M -1, 4B 3,3,6-trimethyl-1,4- CyoH,50 U] H
-6 heptadien-6-ol
26 3-FE 3-octanol CgH 150 ) B
2T W terpilene CoHy 014 - 01 - 011 0.17 - 008 - - 008 - -
28 ik eucalyptol CioHigO  3.88 3.1 2.48 7.79 7.97 21.24 19.32 2.7 7.14 0.30 2.8326.39 9.13
29 R menthomenthene CioHyg - - - - - - - - _ _ - - 133
30 il A g-lerpinene CoH 0.32 0.30 0.21 0.30 0.19 0.70 0.31 - - 0.22 0.23 0.71 0.35
31 K-l B cis-B-terpineol CoH 50 1.07 0.62 - 0.72 1.18 2.96 1.58 - - 1.47 0.87 9.85 4.34
32 AN terpinolene CioH - 013 - - - 032 - - 0.13 1.28 - 0.35 -
33 X - H 24 -1 - cis-p-menth-2-en-1-ol CioH 0 - - - - - 2.60 - - 0.46 - - 1.05 -
34 ZHARRINAR dihydroneoisocarveol CoH 0 - - - 02 - - - _
35 BRIl T l-imidazol-1-yl-3-methylbut- CgH,,N,0 - - - - - - - 734 - - - -
241 2-en-l-one
36 3,3,6-=H 31,58 3,3 ,6-trimethyl-1,5- CyoH 50 T
N heptadien-4-ol
37 WEE artemisia ketone CoH,s0 - - - - - - - 1.02 - - - - -
38 2,7 HE2,6-% 2,7-dimethyl2,6-octadiend-ol C,oH,50 7
i -4 -t
39 EEAIER chrysanthone CoH,60 4.24 4.43 - - - - 4.84 10.15 - - - 023 -

82 -
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i XS 52 82 3%/ %
i VN
A R B4 PR S1 2 83 84 S5 s6 ST S8 89 SI10 SII X3 XI5
40 A R thujone CioHiO  45.78 42.61 51.25 28.12 23.54 - 0.87 30.65 2.20 4.89 54.20 - -
41 1,6- HI 3 BE-1,3,5- 1, 6-dimethylhepta-1, 3, C,H,, - - 4,08 10.26 7.02 - - 239 - - 254 - 167
= 5-triene
42 2,6,6-=H 32 43 2, 6, 6-trimethyl2, 4- CH,,0 - - - - 1176 - - - - - - - -
Bt M -1-F cycloheptadien-1-one
43 FEHK camphor CioH 60 1.97 0.46 - 2.31 3.75 - 6.12 - 0.30 - - 357 -
44 DA EE verbenol CoH 60 - - - - - - - - - 246 - - -
45 6,6-— H JL-2-1F HI 3k 6, 6-dimethyl-2-methylene- C H,,0 - - - 0.65 - - - - - 029 - 0.3 -
WIR[2.2. 1] PE-3-H bicyclo[ 2. 2. 1 ] heptan-3-one
46 7o JiE I-camphor CioH 60 - - - - - 8T - - - - - - -
47 3,3-2 H Jk-6- H 3,3-dimethyl-6-me- CoH - - - - - - - - - - - - 5.45
BN=R thylenecyclohexene
48 5,5- I HE2-2 -1, 5,5-dimethyl-2-ethyl-1, CoHyy - - - - - - - - - - - - 23.50
3B N A 3-cyclopentadiene
49  (+)-FrEE ( +)-citronellal CoH 0 - - - - - - - - 015 - - - -
50 H/FE citronellol CoHy0 - - - - - - _ - 0.34 - _ _
51 W& pinocarvone CoH,,0 - - - - 0.74 0.53 0.38 - 0.32 - - - 0.39
52 KR phellandral CoH,0 - - 0.68 - — - — - _ _ _ _ _
53 1-(1-T Bedk) 3R 1-(1-butyny) cyclopentanol CoH,,0 - - L12 - - - - - - - 1.8 - -
54 5-5F N A -2-H R 5-isopropenyl-2-methyl- CoH,,0 - - .43 - - - - - - - - - -
I%-1-0 B R cyclopent-1-enecarboxaldehyde
55 65 7 7 H-1-H1 -0 6-isopropylidene-1-methyl-  C (H ¢ - - 166 - - - - - - 018 - - -
H[3.1.0] 4 bicyclo[ 3. 1. 0 ] hexane
56 (7-+ ) & - 7-dodecy-1-yl- C,;H5,0, - - - - - - - - 368 - - - -
2H- Mt I 2-tetrahydropyranylether
5T ki bomeol CyoH 50 - - - L7825 - 98 - - - - - -
58 LA CE 1-ethynyl-cyclohexanol CgH,,0 - - - - - - - - - - -~ 073
59 NS EE isobornyl propionate C,3H,,0, - - - - - - - - - 0.5 - - -
60 4-FHE-1-(1-F 32 4-methylene-1-( 1-methy- C,H 50, - 145 - - - - - - - - - - -
F)-ZH[3.1.0] &-3-  lethyl)-bicyclo[ 3. 1. 0 ] hexan-
i 2, R ik 3-o0l,acetate
61  1-T-J-4-H 1-nonen-4-yne CoHyy - 191 - - - - - - - - - - -
62 Hm isoborneol CoH 50 - 090 - 0.95 - - - 021 - 0.32 - - -
63 JEfiE LR VK T e L-borneol acetate C,H,00, - - - - - - - - - - - 133 -
64 LRI isobornyl acetate CLHy0, 111 - - - _ _ _ _ _ _ _ _
65 A-i terpinen-4-ol CoH 0 1.14 1.5 1.17 2.05 2.03 - - - 275 1.29 - 2,15 2.15
66 2,5- I JE-3-F HY 3 2, 5-dimethyl-3-methylene- CoH,, - - - 049 - - - - - - - - 208
1,5-0 =% 1,5-hexadiene
67 A ( - )-alpha-terpineol CoH 50 - - - 1.48 1.58 - - - 2,47 - 1.257.07 3.14
68 (R)-1-F B 3-3-(1- (R )-1-methylene-3-( 1- C,H 4 - - 092 - - - - - - - - - -
AL -3 b methylethenyl) -cyclohexane
69  (1S)-( - )-f-2-%4-8  (1S)-( - )-pin-2-en-4-one CoH,,0 0.54 - 1.24 0.50 1.00 - - 117 - - L31 - -




224 B 10 1

RESSEAFZERE

Vol. 24, No. 10

2018 4£ 5 H Chinese Journal of Experimental Traditional Medical Formulae May,2018
42
G AR i A K %
it 5 VN
oA B B4 PR S1 2 83 84 S5 s6 ST S8 89 SI10 SII X3 XI5
70 1-(1-THREE) 3R 1-(1-butyny) cyclopentanol CoH,,0 - - - - - - - 162 - - - -
AL umbellulone CoH,,0 1.67 - - - - - - 0.94 - _ _ - _
72 T-(1-FHE W 2 3 ) -W 7-( 1-methylethylidene )- C oH¢ - - - - - - - 0.66 - - - - -
H[4.1.0] Bike bicyclo[ 4. 1. 0 ] heptane
73 2,4 0 2 ,4-octadiene CgHyy - - - - - - - - _ - 0.95 - _
T4 (=) A ik B ( =) -4-terpineol Ciot 50 - - - - - 329 - 120 - - 08 - -
75 a-tiilEE a-terpineol CoH 50 .16 - - - - 6.47 1.8 1.00 - 2.73 - - _
76 F R - -2 -4 -1 - trans-p-menth-2-en-1-ol CoH 50 - - - - - - - - 0.33 - - - -
77 M E AR cis-piperito CioH 50 - - - - - - - - - 775 - 1401 -
78 4-WF U\ R -1TH-B 4-methyl tahydro-
HENA fi 'me yleneoctahydro Coullys g . B B ) ) ) ) o )
1H-indene
79 2,5- H B340 B - 2, 5-dimethyl-3-methylene- CoH,, - 0.42 - - - - - - - _ _ _ _
1,5-2 4 1,5-hexadiene
80 i - ik cis-carveol CoH 60 0.97 0.91 1.38 1.48 1.69 3.15 0.90 2.05 2.99 4.04 2.07 - 3.23
81 LB IEIR % 4 ethyltetramethylcyclopentadiene  C H g - - - 1.00 - - - - _ - _ _
82 (E)-(3,3-—H X (E)-(3,3-dimethy- CioH .60 - - - 019 - 0.4 - - - - - - 074
o H) - leyclohexylidene ) -acetaldehyde
83 filEd T D( +)-carvone CioH 40 - - - - 108 - 09 - - 152 0.8 1.05 -
84 (-)-FKMER ( - ) -isolongifolol Cy5H,60 - - - - 021 - - - - - - -
85 6-ML I E-R[4. 5] % b 6-methylene-spiro[ 4. 5] decane  Cj H g - - - - - - _ _ - - -~ 204
86 2-5 N -5 33434 2-isopropyl-5-methyl-3- CioH .60 - - - - - - - - - 1.28 - 1.52 -
s -1-f cyclohexen-1-one
87 LN T I( - )-carvone C,H,,0 - . - _ _ _ - 0.59 - _ _ _
38 2-HIHE-5-(1-H 3 2 2-methyl-5-(1- CoH 60 - - - - - - - 019 - - - - -
5E) S methylethenyl) -cyclohexanone
89 (4S)-1,8-%F-1% — 4 - (48)-1, 8-p-menthadiene- C,,H,,0 - - 0.55 1.53 0.79 - - 043 - 066 - - 1.36
3-fifd 3-one
90 2,6- H JE-6-fF E-2- 2,  6-dimethyl-6-nitro-2- CyH sNO; - - - - - - - - 140 - - - -
BRI -4- 1 hepten-4-one
91 =FTHH triisobutylaluminum C,Hy AL - - - - - - - - 1.30 - - - -
92 2,6, 6-= H W 2, 6, 6-trimethyl-bicyclo C,H 0, - - - - - - - - 076 - - - -
[3.1.1] gE2-44-F 2o [3.1.1]hept-2-en4-ol,acetate
i
93 2,6- I HE-5-H -1 - 2,6-dimethyl-5-hepten-1-ol CoH 50 - - - - - - - - 0.12 - - - -
94 7-HHE-5-3 1 4T 7-methyl-5-octen-4-one CoH (0 - - - - - - - - 0.87 - - - _
95 4,5-T 0Kk 4 ,5-diethyloctane CHag - - - - - - - - 023 - - - _
96 6-H H-3-(1-H ¥ 2 6-methyl-3-( 1-methylethyl) - C,,H,,0 - - - - - - 031 - - - - - -
H) 2-3 2 I -1 - 2-cyclohexen-1-one
97 ZRIKF R bornyl acetate C,H,00, - - - - 0.74 1.82 1.33 - - - - - _
98 2-FIE-3- AL -PUE 2-methyl-3-phenyl-propanal CoH 0 - 107 - - - - . - - - - _
99 EUREE perillaldehyde CioH,,0 - 0.30 - - - - _ _ _ _ _ _
100 2, 4-ZHRRZH 2,4-dimethylphenethyl alcohol ~ CjoH,,0 - 0.47 - - - - - - _ _ _ _ _

.84 .
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G R4 B %
H HTA
A R BT S1 S2 S3 S4 S5 S6 S7 S8 S9  S10 SI1 X3 XjlI5
101 WL WHE myrtenyl acetate C,H50, - 077 - - - - _ _ _ _ _ _
102 X5 HE AR R p-isopropylbenzyl alcoho CoH,,0 - 0.81 - - - - - - - - - - _
103 1,2,3,4,42,5,6,7-A 1,2,3,4,4a,5,6,7- C,Hg N
A-4a-HZE octahydro-4a-
methy-Inaphthalene
104 2-HURE-3- 8 B -PU 2-methyl-3-phenyl-propanal CoH,,0 .05 - - - - - - - - - - _
105 EHR, THTHE fumaric acid, butyl CgHy0, 151 - - - - - - _ _ - _ _
myrtenyl ester
106 3,6,6-— H 8- 4 3,6,6-trimethyl-8-oxabicyclo C;oH,,0, - - - - - - - - - - 0.3 - -
WH [51.0] F2-%- [5.1.0]oct-2-en-4-one
4
107 1,3,8-%f-F &M 1,3,8-p-menthatriene CoHy, - - - - - - - - - - 027 - _
108 N 2R B OR hexahydro-1-oxa-cyclopropa CyH,0, - - - - - - - - - - 0.33 - -
[d]Efi-2-f [ d]inden-2-one
109 1,2,5,5-J00 351, 3- 1,2, 5, S-tetramethyl-1, CoH, - - - - - < 014 - -
W% 3-cyclopentadiene
110 -2 JE-5-( 1-HF 3% cis-2-methyl-5-(1- C,His0, 0.59 0.39 0.39 - - 063 - 038 09 - 023 - -
L) 2-B & #-1-BE  methylethenyl ) -2-cyclohexen-
LR T 1-ol, acetate
111 2-HJE-2-0K ki 2-methyl-2-bornene C Hyg - - 0.27 0.27 0.35 - - - _ _ - _
112 2-23k-5-N 3 ) 2-ethyl-5-propylphenol C, H,,0 - - - 1.19 - - - _ _ _ _ _
113 1,4,6-=% 28 1,4 ,6-triazaindene CeHsNy - - 0.46 - _ _ ~0.35 _ _ _ _ _
14 WELRR, O sulfurous acid, CH08 - - 042 - - - - - - - - - -
-+ be S B cyclohexylmethyl hepta-
decyl ester
15 5,5-C BH-1-2, 351, 5, S-dimethyl-l-ethyl-1, C,H,, - - 03 - 153 - - 0% - - - - -
3B A 3-cyclopentadiene
116 2,6,6-=H 32,45 2, 6, 6uimethyl2, 4- CoH,0 - - - - 046 - - - - - - -
BE A5 -1-T cycloheptadien-1-one
117 %4 cyclofenchone CioH e - - - - _ _ _ _ _ _ _ _ 0.73
118 HRZ [ styrene glycol CgH 40, - - - - - - . _ - _ ~ 330
119 6-57 3 7 F-1-H A3 6-isopropylidene-1-methyl- C, H ¢ - - - - . . - - - - ~— 1.26
W3 1.0]C % bicyclo[ 3. 1. 0 ] hexane
120 2-30 H 3Lk ke 2-methylenebornane C Hyg - - - 0.48 0.25 - - - - - - - 0.35
121 2-F 4 Wil 2-methyladamantane C, Hyjg 0.94 - - 0.64 - _ _ _ _ _ _ _ _
122 Kt longifolen CysH, - - - - -~ 0.29 - _ _ _ _ _
123 4 4-ZHFE-A—h 4 ,4-dimethyl-undecane C3Hog - - - - - - - - - _ ~0.64 -
124 2 S50 4 T isopulegyl acetate C,H5,0, - - - - _ _ _ _ _ _ - 0.18 -
125 P& Hi 2-alloocimene CoH g - - - - - - - - . - - 1.26 -
126 5-% 74 5L fn ) 5-allylguaiacol CioHp0, 433 - 2,41 2290 - 317 - 3.0 - - - 087 -
127 2,3,6-=H 575 W i 2,3 ,6-trimethyl-anisole CoH,,0 - - - 6.57 - _ _ _ _ _ _ _
128 2,4,5,6,7,7a-N %.- 2,4,5,6,7,7a-hexahydro4, C,,H ;0 - 0.25 = - - - - _ _ _ _ _ _

4,4, Ta-= I JE-1H-Efi-
1-ff

4 ,7a-trimethyl-1H-inden-1-one

.85 -
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AW HEX 2 43 K/ %
i BT
A R BT S1 S2 S3 S4 S5 S6 S7 S8 S9  S10 SI1 X3 XjlI5
129 T & eugenol CioH 1,0, - 520 - - 358 - - - - - 1.66 0.70 -
130 3-J A 5 A B K By 3-allylguaiacol CoH,,0, 0.52 - 0.59 - - - - - - - - - 0.82
131 TMRLEE ethyl nonylate C,,H,,0, - - - - - - 037 - - - - - -
132 8-(1-H B 2 55 ) -3 8-( 1-methylethylidene )- C, /Hyg - - - - - - 0.47 0.39 0.69 - - - -
5. 1.0 %6 bicyclo[ 5. 1. 0] octane
133 2,7,7-= B J-XH 2,7,7-trimethyl-bicyclo CoH,,0 - - - - - - 025 - - - - - -
[3.1.1] Ji-2-4 -6 [3. 1. 1]hept-2-en-6-one
134 =W[4.4.1.0(1,6)] tricyclo [ 4.4.1.0 (1, C, Hy - - - - - - 029 - - - - - -
— ke 6) Jundecane
135 2-RZMRFHEE benzyl 2-bromoacetate CoHyBrO, - - - - - - - - - 070 - - -
136 2-H 3 W [4.3.0] 2-methylbicyclo [ 4.3.0 ] C,,H,q - - - - - - - - - 168 - - -
T-1(6) -4 non-1(6)-ene
137 «-JR% copaene CsHyy - - - - - - 1.16 0.32 - 1.70 - - 0.81
138 2.1 2 -6 43, 5- Yeethylidene-6-methyl-3, CoH,0 - - 138 - 671 - - - - - _  _ 10,68
Bt 5-heptadienal
139 (=T AL 1 -butylpyrrole CgH 5N - - - - 0T - - - 0.9 05105 -
140 3, 5-“HHEELR 3,5-xylylaceticacid CoH,,0, - - - - - 0.36 - - - - - - _
141 2,3-7%582,2,6-= 0 2 3-dihydro2,2, CoH 10 - -~ 0.99 100 - 246 1.25 - -
J R 6-trimethylbenzalhyde
142 HpOHR durene CioHpy - - - - - - - - 092 - - - -
143 %R, + = he-2-He R i valeric acid, tridec-2-ynyl ester C,4H3,0, - - - - - - - - 3,92 - - - _
144 T-H R 2,7 7-methoxymethyl-2,7- C;H,c0 - 025 - - - - - - - - - - -
HREFR BE-1,3,5-= 4 dimethyleyclohepta-1,3,5-
triene
145 4% caryophyllene CysHy, 10.83 12.23 9.45 11.83 6.73 12.02 18.15 16.52 19.95 19.52 10.09 2.57 5.33
146 a-f1 114 a-caryophyllene CsHyy 1.84 - 1.48 1.65 0.95 1.89 - - 2,95 3.81 - - -
147 &4HWE b-farnesene CsHyy - 2,43 - - - - 3.60 3.65 - - - - -
148 = -b & cis-b-farnesene CysHyy - - - - - - - - - - 2,00 0.86 -
149 [S-(R#,S#)]3-  [S(Rx,8%)]3-(1,5 CHy, T
(1,5-ZH#4-C4%)-  dimethyl-4-hexenyl ) -6-
6-7 FF 3-8 O M methylene-cyclohexene
150 KM A4 ( - )-germacrene CysHy, 3.53 3.65 3.69 3.99 2.44 8.00 4.43 6.26 6.89 13.37 3.15 2.29 1.50
151 (+)-a-Mi &M ( +)-a-elemene CisHyy - - - - 039 - - - - - - - -
152 J o -R AE R nerolidol C,5sH,0 - - - - - - 1.41 - _ _ _ _ _
153 228 MR-3,11- 0% selina-3,11-diene CysHyy - - - - - - - - 566 - - - -
154 S5 R e i g bornyl isovalerate Cy5H,60, - - - - - - - - 0.54 - - - -
155 ( +)-1(10) -1 BN s (+)-1(10) -aristolene CysHy, - 073 - - - - - 1.5 - - - - -
156 ( +)-b-P% ( +)-b-selinene CysHyy - - - - - - 225 - - - - 304 -
157 HW cedrene CysHyy - - - - - - - - - - - 0.47 -
158 d-FERAE d-cadinene CisHpy  0.54 103 0.63 1.02 0.3 1.04 0.78 1.1 0.87 1.51 0.61 0.40 -
159 = -b-BE WK cis-b-farnesene CysHy, - - - - - - - - - - - - 1. 40
160 W =X -8 16 B cis-nerolidol C,sHy0 - - - - - 017 - - - - - - 0.28
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L& HEX 2 43 K/ %
i VRIS
A R BT S1 S2 S3 S4 S5 S6 S7 S8 S9  S10 SI1 X3 XjlI5
161 (+)-FiEk ( +)-aromadendrene CysHyy 0.79 - - - - - - - - - - - 3.09
162 B-fit /K B-phorone CoH 40 - - 0.34 - - - - - - - - - -
163 1,6-— ik 1,6-dibromo-hexane CeH,,Br, - - - - - - - - 0.15 - - - -
164 1-b-XF M ¥ 1-b-bisabolene CysH,, 0.19 - - - - - - - - - - - -
165 Ak caryophyllene oxide CysH,,0 1.18 0.97 1.28 2.08 2.33 0.72 5.03 1.68 2.34 2.41 1.66 0.83 0.96
166 W[ 4. 4] T %i-2-F spiro[ 4. 4 ] nonan-2-one CoH 40 - - - - - - 0.49 - - - - - -
167  NZ-4a(2H)-ZHE octahydro-4a(2H) - €y, Hy00 - - - - - - - - 014 - - - -
naphthalenemethanol
168 &M% adamantane CioHyg - - - - - - L2 - 117 - - - -
169 (- )-EEtem: (= )-globulol CsHpd = - - - - 28 - - - o o _
170 3-HIE-2-T WM ,2,7- 3-methyl-2-butenoic acid,2, C sH,,0, - - - - - - - - 0.66 - - - -
T A T S5-H4- T-dimethyloct-7-en-5-yn-
S g 4-yleste
170 WK -Z-XSCH MR E ALY cis-Z-a-bisabolene epoxide CysHy,0 - - - 025 0.25 - - - 0.88 - - - -
172 -5 -1- 2 cis-decahydro-1-naphthol CoH 50 - - - 090 - - - - - - - - -
173 (1-H 3 2 0 3 ) - 3-(1-methyle- CHyg - - - - - 0.18 - - - - - - -
s thenyl) -cyclooctene
174 Figilh s ( - ) -spathulenol CysHp,0 - - - - - - - - - - - 091 -
175 2,6-— 2kt iE 2,6-diethylpyridine CoH 3N - 0.27 - - - - - - - - - - -
176 2,4-HBL K I 2,4-dimethylbenzyl alcohol CoH 0 - 0.47 - - 1.04 0.5 - - - 071 - 019 -
177 B-HH ks B-humulene CysHyy - - - 0.68 1.75 - - - - - - - -
178 1,4-7 W JE-8-5 5 4 1,4-dimethyl-8-isopro- CsHyy - - - - - 0.7 - - - - - - -
= 3 [5.3.0.0 (4, pylidenetricyclo [ 5.3.0.0 (4,
10) ] %4 10) ] decane
179 (E,E)-10-(1-F 32 (E,E)-10-(1-methy- €31 ,150 - - - - - - - - 09 - - - -
W3 )3, T-3 5 = - lethenyl) -3, 7-cyclodecadien-
1-fid 1-one
180 BN _HHELY isoaromadendrene epoxide C,sH,,0 - - - 0.8 - 0.49 - - 1.10 0.89 - - -
181 Z ST Es p-menth-8-en-3-ol, acetate C,H,,0, - - - - - - - - - - - - 0.29
(8CI)
182 10,10- =B 2,6-=  10,10-dimethyl-2,6- CiHy0 = = 106 - - - - 075 - - 0.5 - -
WHFXIF[7.2.0] +  dimethylenebicyclo [ 7.2.0 ]
— g -5b-fiE undecan-5b-ol
183 ZF[4.4.0.0(2.8)] wieyelo [ 4.4.0.0 (2, CoH, 097 - - - - - L
2 he 8) ] decane
184 ( +)-g-FR e ( +)-g-gurjunene CysHyy 4.77 - 551 - - - - - - 070 - - 0.79
185 3-ZEHL-1- ks 3-phenyl-1-pentene C Hy, - - - - - - - - 0.06 - - - -
186 ( +)-a-K Mg ( +) -a-longipinene CsHyy 0.09 - - - - - - - - - - - -
187  (+) -7k ( + ) -viridiflorol CysHps0 - 6.33 - - - - - 3.61 - - 3.3 - -

Horp 46 4103, o BT KRR B9 99. 86% 5 M S5
SO E I AT A B E T R 45 AN b
FERAE IR 19 99.45% 5 )\ S6 5 IL I3 i 41 A

W, JF A € T o 40 ASdL oy, o5 SR R R 1Y
98.97% ; N ST Z It gt 41 A~ IR € T H
o 40 ALY, o5 AR KR AN 98.92% 5 M\ S8 5
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HALor B I 43 AN JfERE T 42 N B R
RN B9 99.43% 5 A S9 5 L op B i 53 A
W, JF 8 5 T T 48 AN A, b B M R 1Y
98.45% ; )\ S10 5 i IL 7B 43 N0 JRRfE T
HAL ANy, AT R KR T 9 99.05% 5 ) ST
Sy B 42 A IR R E T R 41 A
i B AR B 19 99. 47 % 5 )N Xj3 5 3 AL
41 A If R E T 40 AN g b BE R
I E 99. 54% 5 A Xj15 5 3oy i 42 i,
Jfa s T OH 39 A4 g, b B R MR Ay
A 95.56% ,

3.2 ORIED S R B B R B &
HS-SPME-GC-MS £ A 73 47 A ] 7 iy 3 0 45 % 1 1l
O B T AR SE R R XA [ 7 S
PE R EAT OB BT 5 A B, A [ 7 1l 3 A i v
PERAE R PSR X & A — 2 2R Eid 8
S5 B, Wb S A A At S b R BE AR I B
oY, W BA B RS R PURRESEE A 2
MRk e , B BUE P R SEAE TR ok, BA
A R A ZE BRI 25 o MRS B 2 I ORAR
A AT BRI AE 13 AR b R S BE A
o AR B 13 418 b S A B9 32 A B
PN GESN SN N 5 RV B a U SR g1l
2 MR ek . BREIfEE LA 2,

70 20
60
% TR
= o g
# 20| f } 8 >
=10 I 1 4

0 f
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10S11 Xj3 Xj15 .
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Fig.2 Volatile components and relative content of Artemisiae Argyi

Folium from different areas

3.3 PCA4rHT o 13 A S0 py g 1 (5 B S
A SPSS 19. 0 # {4, LA W A B 2 & R
FEOEAE , 7E 21T PCA J3 BT i, 75 22 408008 b 1 £k b
B FE AT B REAE A B T 22 Dk X A 48 B 2 1E
BB KR, BRI AR 15 B LR 3. AERRIE
HX A 805 b 1T 3 A FE RS > 1, 78 J7 25 sT kR
XA T8 bR b, w3 O RO TR R ik
98.843% KT IR PI R AR L5 6 5 18, R HUAT 3
A F WS AT PCA 3 HT 26 # .
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R3IREF I L FIETH S FEERREKE
Table 3 Principal component’s characteristic value and

contribution rate of f Artemisiae Argyi Folium from different areas

L% FRAE(E J5 DLWk % By 25T/ %
1 7.004 53.876 53.876
2 4.320 33.233 87. 109
3 1.525 11.734 98. 843

TR [ O3 B il 19 B I 45303 B, L3R
4o AR RS B9 FOE, BRI 2 EE N T
(A EE 28 B 245 2 A9 (BUEE R 80 = 4% 20 19 5T
BR3/3 A FE o3 (9 B TR R 9 B A4S J7 v T AR
B3 AT MAERL) o F ool FRIEA 2541 19
e, F oMy SR WSRO o 3l X AT A R Y
AU I 2581, S4 FE AL LR F fe,
BVt Jo i 4, A T B HG A S F (A R
RS
x4 FEFHEMHERERSERSEFE

Table 4 Principal component score of volatile components in

Artemisiae Argyi Folium from different habitats

No. F1 F2 3 F
Sl -0.17 -0.28 0.02 -0.44
S2 -0.32 -0.17 0. 04 -0.45
S3 0.23 0. 89 0.02 1.13
S4 -0.28 0.84 2.15 2.71
S5 -0.07 0.81 -0.08 0. 66
S6 0. 65 0. 60 0.78 2.04
S7 0.03 -0.95 2.02 1.09
S8 -1.30 0.32 0.78 -0.21
S9 0.05 0.20 0.11 0.36
S10 -0.33 1.03 0.02 0.73
S11 0.54 -0.63 -0.15 -0.24
Xj3 -1.63 -0.44 0.13 -1.94
Xjl5 -0.02 0.10 0.03 -0.09

2 PCA 73 )a , 18 8] 1 73 19 PCL, PC2 15
P 3. RTRLA A ) 77 b S b 3 40 Xk 57 1Y
23 (6], BT B 1A R DX, 2 B [6] 7 1 S
PR MR A 200
3.4 R Hr K SPSS 19.0 FAF Ry R K>
PRy, LASEAT W i AR X 7 40 3 o Bl g A2 4, xS
AT 13 IR AR AT R R T A
(B K 2 J7 %, BE £ A o X ] 3E £ °F- 77 Euclidean ff
B BRI MR LT a3 S DU R AN [R] 7 M Y S
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Fig. 3 PCA analysis of Artemisiae Argyi Folium from

different habitats
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Fig. 4  Cluster analysis results of Artemisiae Argyi Folium from

different habitats
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