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GC-MS Analysis of Chemical Components of Essential Oil from Artemisia argyi in Different Parts and
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[ Abstract | Objective; To compare and analyze the difference in content and chemical components of
essential oil from Artemisia argyi, providing scientific basis for the comprehensive development and utilization of
A. argyi. Method: The essential oil from A. argyi leaves, flowers and stems as well as from different growing
periods from May to October was extracted by steam distillation (SD) and chemical components were analyzed by
gas chromatography-mass spectrometry technique ( GC-MS). Result; The essential oil content from A. argyi
leaves was significantly higher than those from flowers and stems, and the types and relative contents of the essential
oil from A. argyi leaves were higher than those from flowers and stems. There was great difference in essential oil
content from A. argyi among different harvesting periods, and the content was highest in June. SD-GC-MS analysis
showed that the essential oil from A. argyi during different harvest periods had high content of eucalyptol, alcanfor,
orneol and a-pinene. Conclusion; Leaves are the best medicinal parts of A. argyi, and June is the optimum
harvest time for A. argyi.
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Table 1 Basic information of Artemisia argyi
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Fig.3 Total ionic chromatogram of essential oil in stems of A. argyi
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Table 2 Chemical Constituents of the essential oil in different parts of A. argyi

AF AT BT S5k 53 %/ %
No. e fr 94 B SAFR

5 2% 35 45 55 65
1 3-filj 4145 3 -thujene CioHyg 0.23  0.98 - 0.18 - -
2 VR4S ( +)-alpha-pinene CioHe 1.35  0.87 - 2.37 - 0.29
3 T camphene CyoHye 0.18 1.54 - - 0.77 -
4 b-fllF1%  b-thujene CoHyg 0.27 - 1.28  1.59 - -
5 ST Y iso-pulegol CoH; 3O 0.92 - - 1.13 1.47 1.58
6  3-3EWE  3-octanol; CgH,40 1.33  1.62 - 1.78 - 2.01
7 a-K M p-mentha-1,5-diene CoHyg 1.21 - - - 2.33  4.51
8 D2 E D2-carene CioHyg .30 1.60 6.61 - 9.48 18.56
9

T&HMB  S-allylguaiacol
10 ¥ kS eucalyptol
11 i il A  g-terpinene
12 JB-B-#AMEE  cis-B-terpineol
13 4-¥E )R 4-carene
14 EEFAR  tanacetone
15 flAA R a-thujone
16 4-HFACEE 4-methylbenzyl alcohol
17 f& ik  alcanfor
18 VKA borneol
19 4-5 M5 terpinen-4-ol
20 JEEIAREE  cis-piperitol
21 B EE  trans-piperitol
2 WRFSEE cis-carveol;
23 LEFTCEN D( + ) -carvone
24 4-(1-WHIEZ I3 -1- 4 -1-H B perillaldehyde;
25 i artemisia ketone
26 LG5 perilla alcohol
27 4-FESEE d-terpineol
28 PEWIAREE  trans-piperitol
29 RAFE TR trans-carveol
30 2, 3-70 A2, 2, 6-= H K K H OB

6-trimethylbenzalhyde

31 BfEkE Bepinene

2, 3-dihydro-2, 2,

CoH,0, 2,48 0.78 - - -
CoHi O 1836 10.29 4.31 12.42 8.77  3.32

CoHyg 2.03 - - 7.66 - -
CioHyg - 1.64 3.28 2.45 1.33 1.20
CioHyq .51  2.39 7.95 - - -
CH, 0 5.26  1.83 - - - 1.33
CH, 0 6.39 13.25 10.69 4.27 7.32  9.46
CgHy, 0 - 1.49  2.64 3.27 - -
CH, 0 7.28  3.21 - 3.11 - -
CH 0 6.71 2.79 - 3.38 - -
C,oH,;s0 2.33 - - 4.11 - -
CoH50 1.02  1.27  4.10 2.39 2.42  2.47
C,oH,; 0 - 0.49 2.36 3.11 3.14 2.46
CioH, 0 - 2.21 2.88 0.44 - -
CyH,,0 0.54 - - 0. 81 - -
C,H,O0 1.08 1.57 3.14 1.62 - -
C,oH,s0 0. 89 - - 2.17 - -
CH, 0 1.05 - - 1.42 - -
C,oH,; 0 3.21 - - - 4.61 -
CoH,; 0 - .33 3.29 - - -
CH, 0 1.06 - - - 1.62 -
C,H,O - 1.78 0.18 - - -
CioHye - 1.35 - - 1.11 -

- 53 .
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AF AT BT 1k 53 %/ %

No. & WA R 53 F K

15 25 35 4 5 5% 65
32 ABRNEFZE  -isopropyl-2-methylbenzene CroH,, 212 - _ _ _ 115
33 Z#)M  ocimene CipHyg 117 2,49 11.41 2.11 4.22 -
34 A terpinolene CyoHyg 1.59  8.40 5.33 1.65 9.27 -
35 HEEIUEEE  myrtenol CipH;0 1.64 3.11 - 0.92 - -
36 ARMATERM  L( -)-borneol CipH;g0 4.47 - - 4.23 - -
37 LW phenylacetaldehyde; CgH{ O 0.79 - 1.21 - 2.40 -
38 4 perillaldehyde C,oH,,0 0.71 _ _ _ _ _
39 ZPRVKABE  bornyl acetate C,Hy 0, - 14.27  4.27 - _ _
40 1,4,5,8-PUHHK2E  1,4,5,8-tetramethylnaphthalene C,Hyg 0.21 - 3.91 1.10 2.33 _
41 a-JEM a-copaene CsHy, - - - 2.46 1.07 _
42 1-AFH  l-caryophyllene; CisHyy 6.85 4.68 - 8.35 821 1.63
43 KHRFEMH D  germacrene D CysHy, 3.13 - - 4.60 - 6.91
44 SIRERJENNEE  bornyl iso-valerate CsHy 0, 2,15 - - - 167 _
45 d-ftARM d-cadinene CysHy, - - 3.47 2.41  7.36 21.81
46 GG caryophyllene oxide C;sH,,0 4.39 - - 3.41 - -
47 IETfAkEE pentadecanal C,sH;0 - 2.38 - - 3.83 _
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KRR, 6 HM L, S 22 K, ol RE 2
S E RS RN EE RN — PERE
B A~ 245, B o 28 ok 30, H 2010 45 A [ 24 )
T MR R R i AR g 6 it
RS T B R, SO G 2010 AR A E 25 ) 1
FE IR UE T B ) 3 7 SR SE A B2

2.8  AN[FER WO # ORI AL SE Ry BT g fb
A 3 500 Ak P R T AR A — Ak T O A A  AH R
i HE A R BT ] 28 NIST 3% Rk R, i 8 45 14
43, Ho 6 A AN [R] R WO 7 SE MRS i) 2P M E T 75
TG Y. 45T, AN A SR I 1 7 SO il Ak 2
A T 2 RURE o et 2 5 I B L (R3S o S0 L R T
KR, KR, - TR, 1A P W, S A A A 0 48
Tt 3 B3, 3k S A B W) 2 A R SORS Il Y AR AE PR
SRSy o T 2% W AR RS A AR B BT S T R
FVK R J2& A BT J8 A0 5 AT B S B oA S M Y A2
BT a-BE MR S R R AR B
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Fig. 4 main chemical components content of essential oil in different

harvest period of A. argyi
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4-MEIEIE (6. 51% ) 1A AT M (5.21% ) ,4-H BE R
(3.17% ) %5, 7 H e 3Ol He 5808 13 37 Fh Ak 5 ml
A b BRI A Y 96.99% | H FE AR - A AT
M (14.56% ), ¥l K (13.06% ), & b 4 77 4
(7.52% ) 1% (7. 50% ) , & WA i Je i (6. 92% ) |
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92.97% , Fo AR X B 1 AR I LA R R 14 P U
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A M D (8.94% ), K i (6.63% ), vk
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F3 AEREHAE GRS S

(3.77% ) %o 9 H i 30K h 3 25 7 th 29 Fp Ak 2% %
Gy, SR IHY 85.94% o K I 32 B R 4 S AT
K (10.42% ), 4 & X M& (8.35% ), il & M
(6.96% ) , 55 46 4% B (4. 60% ) , M H1HR (4.27% ) ,
-7 (4.11% ) , 7k A (3.58% ) K4 (3. 17% ) ,
S5z BRI fer B (3. 15% ), PR U (2.47% ) 55, 10 A
R A % 25 Fhfk R Ry, b BORS T Y
74.83% L FE R h 1-A T (16.90% ), il 41
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Table 3 Chemical Constituents of the essential oil in different harvest time of A. argyi

AH X T 1 5350 %
No. & W) 24 Bk 437

75 8 5 9 5 105 11 % 12 5
1 34145 3-thujene CioHys - 0.05 0.02 - 0.23 -
2 JEH  ( +)-a-pinene CioHyg - 0.54 0.08 - 2.47 1. 11
3 M camphene CioHyg 0.91 0. 62 1.32 1.34 1.39 3.17
4 b-fl#1%  b-thujene CoHyg - 1.04 - - - -
5 BEZERL  mushroom alcohol CgH,,0 - 1.01 - - 1. 14 -
6 3-3[E  3-octanol; CgH,0 - 0.1 - - 1.78 -
7 a-)K s p-mentha-1,5-diene CoHye - 0.26 - - _ _
8 D2 ¥§Jf  D2-carene CioHys - 1.62 - 2.49 - -

CioHyy

9 4-FNHEHFFE 4-iso-propyltoluene - 1.29 1. 36 - - -

10 Feihds  eucalyptol

CoH;O 11.29 24.62 13.06 9.47 10.42 6.47

11 W AhJf  g-terpinene CioHye - 2.88 2.21 6.96 -
12 i -B-#A M cis-B-terpineol CoHyg - 2.08 2.09 -

13 4-EEJS  4-carene CioHy - 0.76 0.35 - 2.45 -
14 HEHIEA  tanacetone CH,c0 16.78 15.41 - 9.22 - -
15 MAEER  a-thujone CoH,c0 9.62 2.15 - 1.36  4.27 16.36
16 4-HI3YEE 4-methylbenzyl alcohol CgH,,0 - 3.17 - - 3.27 -
17 K alcanfor CioH;6O 7.36 8.53 7.50 6.63 3.17 6.63
18 VKB borneol CoH 0 2.24  6.51 1.03 5.18 3.58 2.18
19 4-fEK5EE  terpinen<-ol CioH;0 - 6.51 - 3.77 -
20 JEEAMEE  cis-piperitol CyoH; 0 - 0.94 - - 2.69 -
21 B ATRE  trans-piperitol CipH;0 - 1.04 - - 3.15 -
22 R FFEFE  cis-carveol; CyoH,,0 1.02  0.85 1.87 0.45 0.47  2.45
23 fiTEFTE D( +)-carvone C,oH,, 0 - 0.14 0.2 - 0.81 -
24 4-(1-PRZIEH)-1-FRCME-1-F  perillaldehyde; C,H,,0 - 0.37 - - - -
25 LR VKF B bornyl acetate C,Hy0, - 0.37 - 0.14 = -
26 U5 mE  perilla alcohol C,oH, 0 - 0.13 0.35 0.17 - -
27 Mi-2-FF 3E-5-(1-F 3 2055 2- O -1-BE L FRBE  cis-2-methyl-  Cj,H50, - 0.13  2.30 - - -

5-(1-methylvinyl) cyclohex-2-en-1-yl;

- 55 -
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AH AT T 3 53 %5/ %
No. L& 4 Fr s F R
75 8 5 95 105 11% 12 5

28 &Ml 5-allylguaiacol G, H,0, - 0.8 2.89 1.42 - -
29 a-PEME  a-copaene CysHy, .06 2,21 1.47 1.75- 1.62 0.64
30 2, 3-2 &2, 2, 6-= I JE g W@ 2, 3-dihydro2, 2, CH,0 - 0.16 - - L4 -

6-trimethylbenzalhyde
31 I-fif7¥%  Il-caryophyllene; CisHyy 8. 81 5.21 14.56 13.90 4.11 16.90
32 KARFMHH D germacrene D CisHy, - 0.81 0.40 8.94 - -
33 S %2 Je ilE  bornyl iso-valerate C5Hy,6 0, - - 3.90 - 2.11 _
34 d-tE#5 i d-cadinene CisHyy - 0.12 2.39 1.03 0.95 -
35 EAT K caryophyllene oxide CysH,, O 6.25 1.19 7.52 4.25 0.92 0.19
36 1IE+ FbkEE  pentadecanal CsH;0 0 - 0.11 - - 4.23 -
37 1,4,5,8-JUHI3E2E  1,4,5,8-tetramethylnaphthalene C H, 0.73  0.05 - - - -
38 AMIfE  umbellulol C,H,,0 0.58 - - - - 1.49
39 PAIhME  terpilene CioHg 1.32 - - - - 1.03
40 HZ®  cuminaldehyde CoH,,0 - - 1.37 - 1. 10 -
41 BELIAERE  safranal C,H,, 0 _ _ - - 246 242
42 LAk e-B-famesene €5 Hyy - - - - 8.35
43 ALK chrysanthenone CyoH,,0 - - - - 4. 60 -
44 HHEM  elixene CsH,, 2.13 - - - - 2.17
45 THW  eugenol C,oH,,0, 4.94 _ _ - 2. 41 _
46 L MR verbenone CoH,,0 - 1.12 - - 3.41 -
47 KO longipinene CysHy, .22 - - - - 0.34
43 30 F1 3E6-( 1-F1 35 2 %) BF 0 #5  3-isopropyl-6-methylene-  C,oH g 0.36 - 044 - - -

1-cyclohexene
49 K WE  phenylacetaldehyde; CgHgO - - 0.14 - - 1.19
50 @ artemisia ketone CpyH,s0 - - 1.90 - - -
51 WA -1-F Bd-( - 3E 2K 30 ) FF L cyclohexanol, I-methyl-  C,oH, O 0.74 -  1.82 - - -

4-(1-methylethenyl) -, cis-
52 IR -p-HERF2Hi-1 B2 cis-p-menth-2-en-1-ol CoH,50 - - 291 lLe4 - -
53 SRR iso-pulegol CyoH,;50 - - 012 - - L8
54 AWMATEER  L( -)-borneol CioHi50 3.29 - 6.92 - - 2.07
55 4-BEME d-terpineol CoH,0 - - 55 - - 0.31
56 ESHIHEE  trans-piperitol CH,0 - - 33 - - 0.67
57 RAFEHEE  trans-carveol CoH,,O - - 1.44 - - -
58 1,6-—jRc %t 1,6-dibromohexane C¢H,,Br, 0.43 - 0.18 - - 1. 11
59  HAEN  p-menth-1-en-3-one CH,0 - - 1.31  1.19 - -
60  #FREE  perillaldehyde C,H,,0 0.67 - 0.59 - - -
61 RER[2.2. 1] BEde-2-f, 1,7,7-= H 3 6 % iz 2-acetatebicyclo  Cj3Hy 0, - - 1.59 - - 0. 60

[2.2.1]heptan-2-0l,1,7,7-trimethyl-, 2-acetate
62 BVEK B-pinene CroHie - 074 -  0.68 - -

- 56 -
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AF AT BT 1k 53 %/ %

No. et 94 7 SFR

7% 8% 9% 105 115 125
63 SRF A EEH 2K 1-isopropyl-2-methylbenzene CyoH,, 0. 44 - - 1.78 _ 1.43
64  BEIE  ocimene CoHig _ - - 1.07 - 3.01
65 WS terpinolene CoHyg 2.41 - - 331 - -
66 BEEIRMGEE  myrtenol C,oH,s0 - - - 0. 67 - -
67 M-SR cis-piperitol CoH,s0 - - - 0.62 - -
68  JEWETEEN L( - )-carvone CyH,, 0 0.32 - - 011 - -
69 XTSRRI FEFEE  cuminol C,H,0 - 0.18 - - - -
70 FFHY  carvacrol CipH, 0 - - - 2.19 - -
71 a-BEVEHiME  a-cubebene C,s Hy, _ - - 045 - -
72 3,710, -0 i 3£ EF[8.1.0]2,6-% —4& 3,7,11,11- C,5Hy, 0.84 - | - -

tetramethylbicyelo[ 8. 1. 012 ,6-undecadiene

73 BEHE nerolidol C,sHy O .06 - - 143 - -
74 a-HEREEE  a-cadinol CsH,s O - - - 4.01 - -
75 Ak hexadecane CyoHy, 2.47 - - - - 0.14

3 itie
A5 LAl 3L RS G, 20 R — A ok 7 3
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