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Comparative Analysis of Volatile Components of Artemisiae Argyi Folium
from Different Origins Using HS-SPME-GC-MS Combined
with Chemometrics Analysis
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(Hubei University of Traditional Chinese Medicine, Research and Development Center of
Medicinal Plants in Hubei Province, Wuhan 430065, China)

[ Abstract ] Objective; The aim of this study was to establish a rapid method to analyze the volatile
components of Artemisiae Argyi Folium and to study the content and distribution characteristics of Artemisiae Argyi
Folium from different habitats. Method: The volatile components were investigated by HS-SPME-GC-MS based on
the agilent productivity Chem Station and were quantified roughly by peak area normalization method. The data
were analyzed by principal component analysis ( PCA ) and cluster analysis ( CA). Result; Eighty-four
components were identified preliminarily, which were mainlyketones, alkenes, aldehydes and alcohols. There were
significant differences in essential components of Artemisiae Argyi Folium from different habitats. It can be
distinguished effectively by principal component analysis and cluster analysis. The quality of Artemisiae Argyi
Folium from Qichun of Hubei province was the best, followed by from Guangbu of Hunan province and Tangying of
Henan province. The results of the cluster analysis revealed five main clusters. Conclusion; The method is
reliable and stable. This method can be applied to analyze the volatile components of Artemisiae Argyi Folium. Tt
will provide the scientific basis for quality assessment of Artemisiae Argyi Folium.

[ Key words ] Artemisiae Argyi Folium; volatile components; HS-SPME-GC-MS; principal component

analysis; cluster analysis
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F1 XHERMER DS
AT B 2k 434/ %
WS tp/min LAY FR 53
1 2 3 4 5 6 7 8
1 0.59 5T [ (isobutyraldehyde) C,HyO 0.16 0.12 0.05 0.05 0.10 0.02 0.04 0.13
2 1.73 % (hexaldehyde) CeH,,0 0.17 0.08 0.10 0.07 0.19 0.20 0.13 0.12
3 1.93  2-C ¥ (2-hexenal ) C¢H,,0 .09 - 0.99 - - - 1.26 -
4 2.28 M (leaf aldehyde) CeH,, 0 - 0.5 - 0.95 1.92 0.76 - 1. 44
5 2.51 IF C % (1-hexanol) CeH,, 0 0.81 - 0.37 - 2,08 1.25 0.41 0.54
6 3.57 2-JE4 (2-pinene) CpoHyg 0.53 - - 0.28 0.07 0.16 0.09
7 3.71 4 jE-a-JE M (1R-a-pinene) CioHyg - 0.32 0.13 - - - - -
8 3.82  ZEjiE-a-JE M (1S-a-pinene) CioHe - - - 017 - - - -
9 3.95 M (camphene) CpoHyg 0.17 0.12 - - 0.07 0.06 0.05 -
10 4.04 A (umbellulol) CyoH,,0 - = - - - - 0.05 -
11 4.08 A (benzaldehyde) C,Hs0 0.04 0.07 0.12 0.08 0.05 0.10 0.10 0.12
12 4.28 FHAx S (sabinene) CpoHyg 1.14 - - 0.94 1.25 - - -
13 4.88 )z A ( trans-thujenol CH,s0 - 0.02 0.08 0.07 - - - 0.03
14 4.95  3-flik1% (3-thujene) CyoHyg - - - - - 0.20 - -
15 4.97  B-MIAIHS (B-thujene ) CioHyg - 0.78 0.67 - - 0.68 0.97 0.80
16 5.03  B-/K 1 Hs (B-phellandrene) CoHyg . - - - - 0.73 - -
17 5.11  FAIE (terpilene) CioHye - _ _ _ - ~0.13 _
18 5.19  BE#EfE (mushroom alcohol) CgH,s0 2.61 2.07 1.62 1.62 2.09 2.15 1.74 2.08
19 5.21  4-E )7 (4-carene) CoHyg 0.24 0.15 0.08 0.10 0.23 - - 0.15
20 5.59  FZKS (eucalyptol ) Ci H ;40 6.69 4.49 2.44 2.77 4.58 5.10 2.92 3.21
21 5.80 % #)J% (ocimene) CoHye - - - 0.11 - - - -
22 5.99 ifif & J (y-terpinene) CpoHyg 0.40 0.27 0.13 0.15 0.51 0.44 0.54 0.40
23 6.45  JIii 2 -B-# I B ( cis-B-terpineol ) CoH;0 2.29 2.15 1.28 1.10 1.24 1.83 1.55 1.37
24 6.70  J2 2 -B-#5 i B ( trans-B-terpineol ) CoH;50 - - - - 0.57 - - 0.45
25 6.80 2-E 7 (2-carene) CioHye - - - - - 0.12 - -
26 7.67 A ( thujone) CH,40 23.69 22.13 51.36 43.47 53.19 50.69 46.37 50.28
27 8.22 1,6-ZH1JE-1,3,5-FF =4 CoHyy 29.62 36.70 11.97 10.52 - - - -
(1,6-dimethylhepta-1,3 ,5-triene )
28 8. 65  4-iifiJi I (4-carvomenthenol ) C o H;50 - - 0.33 - - 0.92 0.93 1.13
29 8.81  FE#IMA (tanacetone) CoH,0 - - - 471 - - 4.56 -
30 9.13 B % % (thujyl alcohol) C,oHisO - - - 0. 46 - - - -
31 9.20 HAF LA ( pinocarvone) C,oH,0 . - - - - - 0.17 _
32 9.39  AJEfEMK[ ( - )-camphor] CoH,;0 2.43 2.69 - - - - - 2.39
33 9.55 AfEMmi[ ( +)-camphor] CioH; 0 - - - - - - 1.63 -
34 9.80 VK (borneol) CyoH,;s0 2.07 2.04 - - - - - -
35 9.89 S JEJiK ( dl-isoborneol ) CH, 0 - - - - 115 1.22 0.77 1.28
36 10.04 (- )-4-§ & W[ ( - ) 4-terpineol ] CyoH;s0 0.80 0.63 - 0.20 1.04 - - -
37 10. 23 4-if§ Jfi £ (4-carvomenthenol ) CoHye - - 0.33 - - 0.92 0.93 1.13
38 10.47  a-M{AE% ( @-thujenal ) CoH,0 0.10 0.09 0.09 0.08 - - 0.10 -
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AR 5 4k 3 H/ %o
Vel tg/min AL 5P FR F
1 2 3 4 5 6 7 8
39 10. 67 -7 )5 i1 B ( a-terpineol ) CoH; 3O 1.24 1.52 0.67 0.55 0.96 0.96 0.41 0.96
40 1118 (S)-ILEEEJRE ( (S)-verbenone) C,H,0 0.27 0.50 0.76 0.63 0.21 0.21 0.13 0.20
41 11.23 i3 f B ( cis-pinocarveol ) CoHiO - - - - - - 0. 64 -
42 11.35 [ % 7 BE (trans-pinocarveol ) CoH,c0 . - - _ - ~0.06 _
43 11.42 AHFEETEM(D( + ) -carvone) C,,H,,0 0.80 0.63 0.38 0.34 - - 017 -
44 11.58 i (cuminaldehyde) CH,, 0 _ - - - 0.60 - - -
45 11.82 £ I (perillyl alcohol) CioH,0 - 0.12 - - 0.13 0.13 0.12 0.14
46 12.07 £ 75/ (perilla aldehyde) C, o H,0 - - - - 0.41 0.43 0.44 0.49
47 12.52 JEEZ UK AT (L-borneol acetate) €y, Hy 0, _ _ - - - - - 0.09
48 12.74  Z B2 7 /71 (cis-carvyl acetate) C,H;0, 0.11 0.13 0.15 0.18 0.12 0.11 0.11 0.10
49 13.10 K M4 (longipinene ) CsHyy _ _ _ _ _ _ _ 0.04
50 13.45 3-KSPIIL@AIA R (3-allylguaiacol) C,,H,,0, - 0.80 0.82 0.74 0.86 0.90 - -
51 13.87 B-3 345 (B-bourbonene) C,sH,, - - 0.11 0.13 0.09 0.12 0.15 0.16
52 13.95 i & 1 /% (terpinolene) C10H16 - - 0.43 0.3 - - - -
53 14,21 Ji X - 35 W ( cis-carveol ) C,oHsO 0.8 1.10 1.77 1.12 0.7 0.72 0.64 0.68
54 14.35 2k U5 B trans-carveol ) CH,0 - 026 - - - - 006 -
55 14.39 2T JE 8% ( safranal ) C,H,,0 6.59 6.03 1.46 1.51 - - - -
56 15.31 a-FF B (a-bergamotene ) C,s Hy, - 0.07 - - - - - -
57 15.42 FATHE (caryophyllene) C,sHy, 7.41 5.7  7.17 11.42 13.02 14.97 17.38 15.72
58 15.68 [{{ P4 V4% 4 ( valencene) C,sH,, _ _ - 0.05 - _ _ _
59 16.46  a-f1 774 (a-caryophyllene) CisHy, 0.65 0.54 0.52 0.84 1.04 1.23 1.33 1.30
60 16.93 44 UcHs ((E)-B-farnesene) Cys Hyy 0.07 0.5 0.41 1.6 0.37 0.34 0.64 0.59

61 17.01  ( +)R-BHEHA TR CysHyy - - - - - 297 - 302
[ ( +)-epi-bicyclosesquiphellandrene |

62 17.25 H 4% (elixene) CysHy, - - - _ - _ _ 0.18
63 17.47 B-EE ¥ i ffi (B-cubebene) CsHy, 2.36 _ 1.83 2.81 2.37 _ _ _
64  17.84 ( +)-BiWUEL ( +)-ledene] CysHy, - - - - 017 - - -
65  18.94 K15 % 4% (helminthogermacrene ) C,sH,y, - - - - 012 - - -
66  19.11 ( —)-8-Ft#AI[ ( - ) -S-cadinene ] C,sHyy . - - - 014 - - _
67  19.36 4 L4 (bicyclogemacrene) CysH,, 0.31 0.32 0.26 0.62 - 0.19 0.18 -
68  19.42 @-n (4% (a-copaene) CysHy, 0.36 0.51 - 0.29 - 0.04 0.31 -
69 19.57 (E)9-1/\Uf [ (E)-9-octadecene ] CsHyg - - - - - - 0.16 -
70 19.62 KA AF M D( germacrene D) CisHy, - 2.32 - - - - 3.30 -
71 19. 85 4§ 4L B ( chrysanthenone) C,oH,,0 0.82 - - - - - - _
72 19.93 T & (eugenol) CoH,,0, 0.45 - - - - - - 0.93
73 20.09 §-F:#p4i [ (-cadinene ] CisHy, 0.06 0.09 0.06 0.08 0.11 0.14 0.12 0.14
74 20.30 ( +)-a-MR2ZM[ ( + ) -a-muurolene ] CysHy, - - - 003 - - 0.02 0.03
75 20.39 HATHEEAYI[ (- ) -caryophyllene oxide ] C,5H,,0 0.14 0.18 0.53 0.34 0.31 0.35 0.32 0.36
76 20.47 §-LRAE 1T )2 B (S-viridiflorol ) C,5H,,0 - ~0.76 - _ 078 - _

- 88 -
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AH X T f 4 E %
W5 tg/min AL S Y HFR TR

1 2 3 4 5 6 7 8
77 20.56 ( +)-ZEAE A TEEE(( + ) -viridiflorol ) CisHy O - - - - _ _ 0.90 0.88
78 21.02 + /5% (hexadecane) CieHsy - _ - - _ _ 0.06 0.10

2,6,11,15-0 F B+ 75
79 21.34 CyoHy, - — - — _ _ _ 0.11
(2,6,11,15-tetramethyl hexadecane)

80 21.74 £ % (heptadecane) C;Hy - 0.03 — — _ _ _ _
81 21.85 {5 (pristane) CioHyo - - - _ - — 0.03 -
82 21.91 A%+ /\ bt (octadecyl chloride ) C,gH;, Cl - - - _ 0.03 _ _ _
83 22.34 -+ )\ %E (octacosane) CogHyg - — - 0.06 - _ - _
84 22.68 Y- PU%E ( tetratetracontane ) Cy Hygy - 0.03 - — - _ _ _

mai
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=== J g3
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o R i
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S ATIEIIIs 775
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IrHT o FE R AR AR AR K TR R Rk 4 A B K
P, 3 2 AT 4 A R AR E Y > 1, X
J7 22109 RATTRR AR 1K 92.353% , Ui WA i 4 4~ 5 7E
SR S P R TN 5 b PR AR RE R
5y % WLt B W S ot 3 R i BT A SR B R B
CE IR 4 > F2 e EAT 40 T o
x2 UMHPERSHFEERTHE

EMS FHEE J5 £ BTWR/ % Hi Oy 22500k %
1 7.283 42. 843 42.843
2 5.939 34.935 77.777
3 1. 461 8.595 86.372
4 1.017 5.981 92.353

R 22 3 T, A [l b Ok 3 R A 3 o 45 T
SR MR R A J B A R A AT B AR
FBC TS 7 25 BTER I R0 RIS 3 R 1Y
TR 5 4 D FEN B TTIRRZ 5 1 FE s
(AL EE WF1 g 42. 843% /92.353% =0.463 9, [F] 3
AIAREE 2,3,4 F A F ACE 45 R 0.378 3,
0.093 1,0.0064 8, £ 3 Wi K ¥ 15343 5 HAUH 3fe 1
Z AU AT AR S B AR FLF B, R

W B BB o PG, 285 A A )t v it S 245 41
L S6,S7 FE il (WA Tl AL i ) il B 4, kO
S5, S8 (73 AW B T v ) A TR B ) SR A A

R3 AEAFHMEMHELELSERLSBATFES
No. F1 F2 I3 F4 F
1 3.97 -2.79 0.06 -0.62 0.63
2 1.01 -3.29  -0.51 1.27  -1.53
3 -4.08 -1.61 2.13 -0.08  -3.64
4 -3.72 -0.84  -2.02 -0.68  -7.26
5 1.35 1.21 0.08 -1.40 1.23
6 1.28 2.19 0.96 -0.28 4.15
7 0.38 2,20 -0.02 1. 60 4.16
8 -0.18 2,92 -0.67 0.18 2.26

A o3 o3 B S Bl 32 ] SPSS 19. 0 B, 4%
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