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Determination of the Chemical Constituents
in Two Artemisia Annua L. Essential Oil Using GC-MS
and Comparative Analytical Study of Its Antibacterial Activity

SUN Chang!** ,CHEN Qian'**, LIU Haoyu® . HAO Baocheng?®, LIU Jianzhi? .GUO Jianzhao' . WANG Baohai!*?
(1. Tianyuan Biotechnology Co, Ltd., Yuzhou Henan 461000, China 2. Academy of Agricultural and Animal Husbandry Sciences, Xizang
Autonomous Region, Lhasa Xizang 850000 3. Lanzhou Institute of Husbandry and Pharmaceutical Sciences of Chinese Academy of Agricul-

ture Sciences, Lanzhou Gansu 730050, China)

Abstract: The chemical composition of the two essential oils of Artemisia annua was determined using GC-MS. A total of 27 components were
detected from the Yuzhou craft Artemisia essentialoil, and a total of 80 components were detected from the Yuzhou cultivated Artemisia anua
L. essential oil. The main aroma components were detected as camphene, pinene, eucalyptol, camphor, piperone, ethyl vanillin and so on.Ar-
temisinic acid, deoxyartemisinin and other major chemical constituents of Artemisia were also detected. The two essential oil products were
found to have inhibitory activity against Salmonella » Candida albicans, Escherichia coli, Staphylococcus aureus and MRSE by in vitro anti-
bacterial activity evaluation test. This study lays a research foundation for the development and utilization of high value-added products of Arte-
misia annua L. essential oil at a later stage.
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Jo S B0 & NISTOS. L.

A W) A AR (bRt AR BRI R s i A R 2
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AR A BPN-150CW) » 3K $5 3 1 K AL oY 1R
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1.3.1 H &M AT Ry 5

S0 GB/T6041-2002¢ Ui 43 Hr Jy 8 ),
Y GC-MS o % & W 5% 4. oF B 0 iR E .
270 °C, FHERF 50 C  f£%F 3 min; L 5 °C/min
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P55 b4 W /1D 2%5 U
1 %} /Camphene 15481 000079-92-5
2 1-H 3-2- 5% A # 78 /Benzene, 1-methyl-2- (1-methylethyl) - 14728 000527-84-4
3 ¥ il 4% / Eucalyptol 26146 000470-82-6
4 RERi/Bicyclo[ 2.2.1 heptan-2-one» 1,7, 7-trimethyl-» (1R)- 24903 000464-49-3
5 MR /2-Cyclohexen-1-one, 3-methyl-6-(1-methylethyD)- 24855 000089-81-6

= 5 -N- P E & R = O (A 4 - ) s /C ic acid, N-(6- —3-
6 %%EPE&N (6-F & JRL-3-nik e 36D -2 TR B /Carbamic acid s N-(6-methoxy-3 63399 288247-12-1
pyridyD-,2-propynyl ester
. NS -4 a- - _he g S N5 -2 Tl - 7 .
7 3,4,4<1,596,7,_8,9s/\$h 4a-H Fe-2 H-7% I 35 P& 4-2-1 / 2 H-Benzocyclohepten 13063 055103-71-4
2-one,3,4,4a,5,6,7,8,9-octahydro-4a-methyl-, (S)-
8 -1, 4- — B 4 W ¥ /Cis-1, 4-dimethyladamantane 33061 024145-89-9
9 2-H L XWIR[3,2.1]3F % /2-Methylbicyclo[ 3.2.1 Joctane 10560 1000215-28-0
10 - BE P Jifi )5 / alpha-Cubebene 62283 017699-14-8
11 M, o213 25455 / cis-alpha-Bisabolene 62313 029837-07-8
12 B-£8 2 [ifl / 3-Buten-2-one,4-(2, 6, 6-trimethyl-1-cyclohexen-1-yD-, (E)- 53186 000079-77-6
13 SR ER R / 3-Hydroxy-4-methoxycinnamic acid 54186 000537-73-5
14 W WA il 2/ Ledol 76447 000577-27-5
15 1,3,4,-=H 3-3-35 & #5-1-#8 [ /3-Cyclohexene-1-carboxaldehyde, 1, 3, 4-trime- 24869 040702-26-9
thyl-
5-H FE-2-7 -0 ;2-(2-1 B -5- e , 2-(2- -
16 5 Eﬁ_i 2 F- 1 g 5 2- (2% g 3 B B ) -5-F JL kI /Furan, 2-(2-furanylmeth 31379 013678-51-8
yD)-5-methyl-
17 B R / Arteannuic acid 85496 080286-58-4
NN, = 1, 6- A imidine. 6- A -1, 6-di-
13 6-48-4- (3-F A FE)-1, 6- . & ME B¢ /Pyrimidine, 6-oxo-4- (3-fluorophenyl)-1, 6-di 51456 085979-55-1
hydro-
5.5- " E-(3-H -1,4-T R HO-1-| 4218 [ 2, 5] 9 B8 /1-Oxaspiro [ 2.5 Joc- B
19 tane,5,5-dimethyl-4-(3-methyl-1,3-butadienyD- 64047 1000195-92-1
20 Platambin-1,6- —.fl{ /Platambin-1,6-dione 85498 058556-83-5
91 ?a,9fgﬁ3%+4§%5€ﬁ[d] Efi-3-Fi /3a, 9-Dimethyldodecahydrocycloheptal[ d ] 85648 1000189-38-7
inden-3-one
- A AU B -3-f /3a, 9-Di a
2 ga,g #qjj_tﬁ‘#%l‘ﬂ}%}ﬁ[d]ﬁﬁ 3-fiii] /3a, 9-Dimethyldodecahydrocycloheptal d ] 85648 1000189-38-7
inden-3-one
23 i % 55 % /Deoxyqginghaosu 110020 1000126-03-6
24 3-(ZHZ -2 B R /Benzoic acid,3-(dimethylamino)- 33949 000099-64-9
25 7 2% % /Ethyl Vanillin 34863 000121-32-4
26 1,8 H-4-(1-H 3 2 Ke)-12[4,5]2&-7-Ff /Spiro[ 4.5 ]decan-7-one, 1, 8-dime- 76520 039510-26-4
thyl-4-(1-methylethyD-
o =oAL | R /1 i 5 "_bina B
97 1-CE -4 - H -2, 2"-B£Z5-1,4- T /1-Ethoxy-4 -methoxy-2, 2'-binaphthyl 176397 1000100-36-5

1,4-dione

f 32 1AM, B GC-MS 3 )\ T2 35 38 i
LRGN 2] 27 P4k AW, Ay K R
A A BB | o BE Y A I 0 S o2 2
W5 B2 2 Bl L S AT B AR L o) U LR R L
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ML A PP o BEA T U 28 0 B s AR 2 7 A o #K
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. 1,7, 7-= M HE=3[2.2.1.02.6 ] i 4%/ Tricyclo[ 2.2.1.0(2,6) Jheptanes 1, 7, 7-tri- 15683 000508-327
methyl-
2 B-VE# /Bicyclo[ 3.1.1]hept-2-ene, 2,6 , 6-trimethyl-, (.+ /-.)- 15707 002437-95-8
3 F g i / Camphene 15481 000079-92-5
4 MO K, 4- 30 1 3E-1-(1-F1 3£ £ 55~/ Cyclohexene, 4-methylene-1- (1-methylethyl)- 15655 000099-84-3
5 (18)-(-)-B-JE & /Bicyclo[ 3.1.1]heptane, 6 , 6-dimethyl-2-methylene-, (1S)- 15721 018172-67-3
6 1245 /Bicycelo[ 3.1.0 Jhexane, 4-methylene-1-(1-methylethyl)- 15704 003387-41-5
7 WHA[4.1.0]P-2-4,3,7,7-=H - /Bicyclo[4.1.0 Jhept-2-ene, 3,7, 7-trimethyl- 15650 000554-61-0
8 ] 5 P4 %5 B % /Benzene, 1-methyl-3-(1-methylethyD) - 14732 000535-77-3
9 iz -3 A5 / Eucalyptol 26146 000470-82-6
10 Y- f 4 /1, 4-Cyclohexadiene, 1-methyl-4- (1-methylethyl)- 15686 000099-85-4
11 i i 31 45 / Cyclohexene, 1-methyl-4-(1-methylethylidene) - 15670 000586-62-9
12 e TR RE RN / Bicyclo[ 2.2.1 heptan-2-one, 1,7, 7-trimethyl-, (1S)- 24900 000464-48-2
13 F2 4 7 5B / Bicyclo[ 2.2.1 heptan-3-one, 6 » 6-dimethyl-2-methylene- 23505 016812-40-1
14 53 4% i / Isoborneol 26156 000124-76-5
15 1,2,3-=H &I M /Cyclopentene, 1,2, 3-trimethyl- 5947 000473-91-6
16 (-) -1 #5-4-1 / 3-Cyclohexen-1-ol, 4-methyl-1-(1-methylethyD) -, (R)- 26431 020126-76-5
17 ¥\l B /3-Cyclohexene-1-methanol,.alpha. ,.alpha. s 4-trimethyl-, (S)- 26490 010482-56-1
18 Bk AKEE /Bicyclo[ 3.1.1 Jhept-2-ene-2-carboxaldehyde, 6 . 6-dimethyl- 23523 000564-94-3
19 15 e 7 7 / 2-Cyclohexen-1-one, 2-methyl-5-(1-methylethenyD -, (S)- 23520 002244-16-8
20 A MR /2-Cyclohexen-1-one, 3-methyl-6-(1-methylethyD)- 24855 000089-81-6
21 T A /Benzene, tert-butyl- 14653 000098-06-6
22 2',4",5" - =W HHE £ fil /Ethanone, 1-(2,4, 5-trimethylphenyl)- 31542 002040-07-5
23 2-T H- 1-F b ML UE / Pyridine, 2-butyl-, 1-oxide 24552 031396-32-4
24 LR T JTTE / 2-Cyclohexen-1-0l, 2-methyl-5-(1-methylethenyl) -, acetate, cis- 54675 001205-42-1
25 2-F 4R 2-3-(2-TH s 22 - / Phenol , 2-methoxy-3-(2-propenyl)- 32712 001941-12-4
26 1-Z. B2 % JEHE / 2-Cyclohexen-1-ol, 2-methyl-5-(1-methylethenyl) -, acetate 54663 000097-42-7
27 B/ Copaene 62244 003856-25-5
28 2,2- W R BR 5 /Propanoic acid,2,2-dimethyl-, phenylmethyl ester 53037 002094-69-1
29 S-(1-H W & ) W [5.1.0] ¥ HE/Bicyclo[ 5. 1. 0] octane, 8-(1-methylethyli- 93593 054166-47-1
dene)-
30 JI5i- 24 %1} i / 2-Cyclopenten-1-one, 3-methyl-2-(2-pentenyl) -, (Z)- 33002 000488-10-8
31 17745 / Caryophyllene 62261 000087-44-5
TH-FR %1, 3TFR N e[ 1, 208, )\ -7-H 5633 Y Jik-4- (1-H 3£ 2. 36) -, (3aS,
i mebylen 1 eyl LS. oo S bk bt 7ol 02503 0137415
pha..7aS % ) ]-
33 (E)-beta-4x & WM /1,6,10-Dodecatriene, 7, 11-dimethyl-3-methylene-, (Z)- 62356 028973-97-9
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& B 45 /1H-Cycloprop [ e | azulene, decahydro-1, 1, 7-trimethyl-4-methylene-, _
fr
34 [1aR-(la.alpha.,4a.beta.,7.alpha.,7a.beta.,7b.alpha.) ]- 62536 025246-27-9
35 A K-V6/Cedrene-V6 62251 1000162-76-8
(EVE) - 1-H1 3-5-17 H1 36-8-(1-F1 3L 2 )1, 6-3F 26 4L — 45 /1. 6- a-
56 LS (E-E)J- I-HUE5- HE-8-C1- W HE L J0)-1, 6- 3R 36 3L Z 0 /1. 6-Cyclodeca- ., o) 023986-74-5

diene, 1-methyl-5-methylene-8-(1-methylethyD-,[ s-(E, E) -

1.2,3,4,4a,5,6,8a-/\ H-4a,8- " H F-2-(I-H B L IFH F)-25 . [2R-(2. ., da.a.
37 8a.p.) ]- /Naphthalene,1,2,3,4,4a,5,6,8a-octahydro-4a, 8-dimethyl-2-(1-meth- 62519 000473-13-2
ylethenyD-,[ 2R-(2.alpha. ,4a.alpha. ,8a.beta.) |-

38 1,3-H 34 N4/ Adamantane, 1, 3-dimethyl- 33056 000702-79-4
39 YR K4 JLH /Bicyclogermacrene 62290 067650-90-2
28,1,2,42,5,6,8a-7N A-4, 7- W 3-1-(1-H % £ 3£)-/Naphthalene, 1, 2, 4a, 5, - B
40 6,8a-hexahydro-4,7-dimethyl-1-(1-methylethyl)- 62415 000483750
_— 2 (- 1R D 2 (- : _
4l 6,10-— H 3-3-(1-F £ 2 F)-1-3 2} /6, 10-Dimethyl-3-(1-methylethylidene) 64097 069239-71-0
1-cyclodecene
. 1.8 _ _— _ N 2 . P
42 (1S,8aR)-1-F N F-4,7- —H 3-1,2,3,5,6,8a-75 & 2% /Naphthalene, 1,2,3,5, 62439 000483-76-1

6,8a-hexahydro-4,7-dimethyl-1-(1-methylethyl)-, (1S-cis)-

(1R, 4AR, 8AS)-1-5¢ T4 £&-7-H1 JE-4- H £6-1.2, 3.4, 4A,5.6, BA- )\ H %/
43 Naphthalene,1,2,3,4,4a,5,6,8a-octahydro-7-methyl-4-methylene-1-(1-methyl- 62530 030021-74-0
ethyl)-, (1.alpha.,4a.alpha.,8a.alpha.)-

1,4,6,7-PUH 3 1,2,3,4-PUE %%/1,4,6,7-Tetramethyl1,2,3,4-tetrahydronaph-

44 50448 1000113-61-3
thalene
45 A-—E A B Wi/ alpha.-Calacorene 59547 1000293-02-3
46 ()-F A A 1% / Caryophyllene oxide 74751 001139-30-6
47 1 NS /2 H-1-Benzopyran-2-one, 6 , 7-dimethoxy- 63541 000120-08-1
48 PO (2-% 2, ) i 2 B ¢ / Tris (2-cyanoethyl) nitromethane 74050 001466-48-4
- _T7_ N FI- 7 8 SE _ - 7 i T
po  ZMEESTNA-ZIGHUIR4.2.0 ] -1(2) i /2-Methyl-T-endo-vinylbicyclo[4.2. 1000200-99-1
0Joct-1(2)-ene
50 2,4, 64 B 3E-2-CA-H 3-8 -3-45 35 )-2H-TL 0§ /2. 45 6- Trimethyl-2-(4-methyl- 61003 1000193-58-6
pent-3-enyl)-2H-pyran
(1lalpha,Z2alpha,5alpha)-2, 6, 6- = H 3& WA [3.1.1 ] B HE-3-Fl /Bicyclo[ 3.1.1] L
o1 heptan-3-one,2,6,6-trimethyl-, (1.alpha.,2.alpha..5.alpha.)- 24942 000547-60-4
52 3,5- ZH R O -1-H-4-H 5 /3, 5-Dimethylcyclohex-1-ene-4-carboxaldehyde 17417 006975-94-6
3 ) -2a,7- anoaz 5,6~ i ) -3,6,6, 7a-tet-
53 IE M A BE/2H-2a, 7-Methanoazuleno[ 5, 6-b ] oxirene, octahydro-3, 6, 6, 7a-tet 74836 029597-36-2
ramethyl-
TE-1.1.4,7-WH F-1TH- 3R A [eJR 40, [1aR-(la.a. . 4.8.,4a.8., 7.8, 7a.8., 7h.
54 a.) ]-/1H-Cycloprop[ e ] azulene, decahydro-1, 1, 4, 7-tetramethyl-, [ 1aR-(1a. al- 64114 028580-43-0

pha..4.beta.,4a.beta.,7.beta.,7a.beta. , 7b.alpha.) ]-

_He g N J [ e A _ _ p _ _ N P
g5 1TH- XM Bk, 2,4a,5,6,7,8 7N 5 3:5,5»9 PO B 3E-(4aR)-/1H-Benzocyclo 62420 001461-03-6
heptene,2,4a,5,6,7,8-hexahydro-3,5,5,9-tetramethyl-, (R)-

56 1,6- ¥ E %t/ Hexane,1,6-dibromo- 92063 000629-03-8
57 N -Z-. - L1 2545 / cis-Z-.alpha.-Bisabolene epoxide 74786 1000131-71-2
58 T E Y R H K /Isoaromadendrene epoxide 74762 1000159-36-6

EAG ¥ K5 /Naphthalene,1,2,3,5.6,7,8,8a-octahydro-1,8a-dimethyl-7-(1-meth-

59 ylethenyD-,[1S-(1.alpha.,7.alpha.,8a.alpha.) -

62512 010219-75-7
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60 2,4-21%-7,7—#@'%-1,393-%%:‘}%/1q3,5-(/ycloheptatr1ene,2’4—d1ethyl—7 41659 1000156-99-6
7-dimethyl-
61 AE 14 / Spiro[ 5.5 Jundec-2-ene, 3,7, 7-trimethyl-11-methylene-, (-)- 62383 018431-82-8
62 2-F Ke-5-C1-F1 3 & M F)-2-3F & Ji-1-%/2-Cyclohexen-1-ol, 2-methyl-5-( 1- 24923 001197-06-4
methylethenyD-, cis-
-1, 3-8 I WK - 2- F it , 5- F 4 - 1- - -1, 3-Benzimidazole-2- )
63 1H-1, 3-28 I WK e -2- iz, 5- Y 45 2&-1-FF 3£~ /1 H-1, 3-Benzimidazole-2-methanol 59651 1000338-11-5
5-methoxy-1-methyl-
64 1,6-F1 H-4-(1-F1 3 2, 3) %% /Naphthalene, 1, 6-dimethyl-4-(1-methylethyl)- 58143 000483-78-3
65 2,4-0 " B5lE /2 ,4-Hexadienal,, (E,E)- 2785 000142-83-6
66 8- fC-9H- 3 R K 145 /9 H-Cycloisolongifolene, 8-oxo- 73219 1000155-43-0
67 7.8-i A -8a- 2 I 7 K M #5 /Isolongifolene, 7, 8-dehydro-8a-hydroxy- 74792 1000155-43-1
68 B4 22 B / Solavetivone 73202 054878-25-0
_FE A Q7 _ [ == - o - -
69 2%@&,8 Lﬁﬁ% 3,474{&,0,6,7,8,88/\%09ij%(9LI)/2 Naphthalene 73183 001451-36-1
carboxylic acid,8-ethenyl-3,4,4a,5,6,7,8,8a-octahydro-5-methylene-
70 Jii SR 3 107 %4k 4 / Cyclolongifolene oxide,dehydro- 73221 1000156-11-4
7 2,2,7,7-MH £ =3£[6.2.1.0(1,6) J4-4-3-Hl/2,2,7,7-Tetramethyltricyclo[ 6.2. 73237 1000189-49-9
1.0(1,6) Jundec-4-en-3-one
72 1,3,4-= H 3-3-FF & }i-1-#R % /3-Cyclohexene-1-carboxaldehyde, 1, 3, 4-trime- 24869 040702-26-9
thyl-
73 FIBE I fi 6/Benzol b thiophene, 2-ethyl- 31425 001196-81-2
- -5- IT‘ N 7% 4T - =) 7* - 9 7;J|LII; VS s O7 7 1 1 b - -
74 4 EE%J”')I?& REL-2-(4-F AR L 2R 3 ) -1, 3- % M 8¢ /1. 3-Oxazolidine , 4-methyl 112697 1000138-86-5
5-cis-phenyl-2-(4-methoxyphenyl)-
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