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Chemical Composition, Antimicrobial and Antioxidant Activities of the Essential Oil of Artemisia sieversiana
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Abstract: The chemical composition, antimicrobial and antioxidant activities of the essential oil of Artemisia sieversiana,
a traditional medicinal herb in Tibet, China, were investigated. A total of 48 components, representing 95.36% of the total
oil, were identified by gas chromatography-mass spectrometry (GC-MS), with the main constituents being a-bisabolol,
chamazulene, a-phellandrene, palmitic acid and lavandulol. The antimicrobial activities of the oil were evaluated against
five microorganisms, Bacillus subtilis, Escherichia coli, Enterococcus faecalis, Staphylococcus aureus and Crytococcus
neofonman, respectively. The results showed that the oil possessed inhibitory activity against B. subtilis, E. faccalis,
S. aureus and C. neoformans, amon+g which the best inhibition was observed against C. neoforman with a minimum
inhibitory concentration (MIC) of 5.5 pg/mL. The oil revealed a relatively stronger scavenging effect on 1,1-diphenyl-2-
picrylhydrazyl (DPPH), 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt (ABTS™) and hydroxyl free
radicals in a concentration-dependent way.
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KNP (Artemisia sieversiana) WIS “WE” ,
ket B . . SRR E R A
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methylbutanoate fneryl-2-methylbutanoateZs . HJ W4 K
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TERNKKE (Artemisia sieversiana) T 154Fk.

Cy~Co B b br v 2,27 - R AW (3-
LHEIRIFEME IR -6- R ) & #h (2,27-azino-bis
(3-ethylbenzthiazoline-6-sulfonic acid) diammonium
salt, ABTS) . 1,1- - FHE2- =& M (1,1-diphenyl-
2-picrylhydrazyl, DPPH) FESigmaAF]; VC (4rHfr
afy)  bilgbThr TRAA AR BN EHR (ampicillin,
AMP) | miR-280. FREE AR, BEEHEEUY . HEAN
By, SR, TEK OEE. KBRS . KRR R
Wk, BERR A BERRAE . SRR N E
PRI

Fi B AP B (B. subtilis) « K@
(E. coli)  #&p¥IKE (E. faccalis) 438 (ORI % BR A
(S. aureus)  FHEERE (C. neoformans) Jentde
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GC% M : Agilent HP-5F % & 41 % &
(30 mX0.25 mm, 0.25 um) ; #HS: =ais/<: #
AHJI: 025 MPa; Z0EERE, ZE: 10:1: Y
1.0 mL/min; #FFEE: 1 pL; #FFECHRE: 250 °C: ih
60 °C, B2 min, LL10 ‘C/minfHiR %250 C4EHE
10 minZ 53 7 58 il o

MS% M. & FIH: BTFHEBERE, & FEE:
200 C; HTRER: 07eV; ML HM: 80 pA; HHHE
Fl: 41~450 u; FHHAE: 0.5 s.
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AW U R AL 5 B R T A Luria-
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BAKIIEHE (minimum inhibitory concentration,
MIC) FMlE"™: A AR vL I A RS MIC, 1%
ER s FEFLIMA100 pLIR kR 7725, BRI 100 pL
FH LIRS T A0 TR 71, B JE N 100 pL g Bl (B fL 1A &
N10° CFU/mL) o 37 CH;F%24 h, WA B (146 K A
B, PATG B AR K I BRI [E WMIC,  DALBES R =
FXRR . AMP Cl i i FE R 250 pg/mL) A BH A% i
BVRAERA PEXT IR . SN RN A3 AN E R, MICHCFBIE.
124 HrEATEEN E
1.2.4.1  DPPHH HIETERRAE /7l 2

2% T &Yk, BAIENsh. FIE/K 2 B i 5
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R A v, ) IR SO R R EE 1)V C IR RAE D et B b
W B mLAE SR mLIK E N2 X 10~ mol/L Y
DPPHIE R, 8215 =K XM 30 min, LLJEK LR
Z, MES1T nmE KA R IEEA, FFENE T mLAfE
M5 1 mLIG/K SBER A JG517 nmisk 4 Ak (10 B
Ay, FIE 1.0 mL DPPHIAE 510 mLIE/K £ BER A AE
517 nmIF KAWL EA, (EE3 YO , # (D) i85
THR 2.
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% [ CristinaZ5: " J5 = EC #1]2 mmol/L ABTSIE W, W
H{50 mL ABTS#A ¥ 5200 mL 70 mmol/L K,S,0, /& Wik
&, FIRELTNE12~16 hJG S ABTS o5l . MRS
% (phosphate buffered saline, PBS, pH 7.0~7.2) ¥
ABTS "e VAW M B 2734 nm ik KAWL E K
0.70%+0.02. FJE7/K ZBERC ) o7 2K FE 43 51l 2920, 50,
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Fig.1  GC-MS total ion current chromatogram of essential oil from

A. sieversiana
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Tablel Chemical composition of essential oil from A. sieversiana
J¥5 RI &Y ST MRS R %
1 936 M4 3-thujene CoHys 0.02
2 942 a-J& ) a-pinene CoHys 0.09
3979 12:4% sabenene C,oHq 1.28
4 982 B-IR) B-pinene CioH,q 0.36
5 985 FH 3L B J% T methylheptenone CH,,0 0.67
6 993 2,3-dehydro-1,8-cineole C,0H,sO 0.17
7 1007 a-7K T a-phellandrene C,oHys 5.22
8 1020 a1 i) o-terpinen C,oH 0.15
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FF5  RI HaEw oyl AR
9 1023 AB<=1E)E o-cymene CoHyy 1.03
10 1037 1,8-F% % 1,8-cineole C,,H,;0 1.62
111059 y-FA i1 y-terpinene CoHyg 0.19
12 1090 SERA A terpinolene C,oH,6 0.37
131106 B-F5 4 EE B-linalool CiH,;;0 0.21
14 1174 H{ACHEY lavandulol C,oH,50 3.45
15 1179 S -7 B E-carveol CH,;0 0.09
16 1185 4-1 $H % 4-terpinenol C,H,;50 1.69
17 1189  XJ-ZR<{EFEEE p-cymen-8-ol C,H,,0 0.05
18 1202 =45 BE Z-sabinol C,H,,O0 0.31
19 1234 - FERE Z-geraniol C,oH,;s0 0.04
20 1305 ¥ /71 carvacrol C,H,;O 0.08
21 1324 2,4-8 “J#[% 2,4-decadienal C,H,;O 0.04
22 1364 Z41% decanoic acid C,,H,,0, 0.03
23 1375 FMEENERES geraniol propanoate  Cj3H,,0, 0.03
24 1389 a-J&}# a-copaene CsH,, 0.01
25 1392 B-HEE)F B-elemene CsHy, 0.02
26 1402 5 TTRJ5HENS linalyl isobutyrate  C,H,,0, 0.2
27 1448  i-p4 & WG Z-p-Farnesene CsH,, 0.04
28 1458 a- RIS o-humulene CsHa, 1.12
29 1485 R THRAM G geranyl isobutyrate  C,,H,,0, 1.01
30 1501 KIREHHD germacrene D C,sH,, 0.64
31 1512 B-F+ I -selinene C,sH,, 0.17
I
33 1526 O-FEKAJG O-cadinene CsH,, 1.15
34 1548 19 % R AT HHBE geranyl tiglate C,sH,,0, 0.33
351571 2.6- I AL CoH,, 0.29

2,6-dimethylnaphthalene

36 1609 ZEALATPT) caryophyllene oxide  CsHp,O 0.13

37 1612 147 7§ spathulenol C,;H,,0 0.11
38 1634 P-4z B W B-farnesol CsH,0 1.59
39 1639 BEVE S EE cubenol C,sH,,0 0.89
40 1657 [“e”am;;?g;ﬁ]yfgggégggﬁdem) Co.Hys 3.15
41 1668 FEFAEE a-cadinol CsH, O 1.75
42 1693 Y1 3% 251 a-bisabolol CsH,0 34.47

43 1698 FIEM4E LY aromadendrene oxide C,sH,,0 0.15

2,6-dimethyl-10-methylene-12-
oxatricyclo[7.3.1.0(1,6)]tridec-2-ene

45 1709 5,8,11-eicosatriynoic acid,methyl ester C,,H;,0, 0.14

44 1704 CsH,0 0.16

46 1711 224 B chamazulene CH 23
44" - LR

47 1715 4,4’ -dimethylbiphenyl CiHyy 071

48 1959 FAAEIR palmitic acid C,H3,0, 3.85

Bt 95.36
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W FRE. colifMPHAh4 FP1E (B. subtilis. E. faccalis. S.
aureus~ C. neoformans) ¥ FEFEREANHIER ;s Atk
DROKF 85 K5 T A S50 5T 8k 5 N X E. col i A FH AN B &t

Ti%XTC. neoformansW4M#|{E I &, MICHS5.5 pg/mL;
C. neoformans|Hl & AMP/ANGURAY, 77 UG IR S B Y oK
RSB o

8 9

1.2 3 4 5 6 7 101112

AFEHERE; BASEEME: C.eMWMAME RN D8 FaEkE;

E. KM . LERAIEE 5 20 40 64 8. 10. AMPAE T EIR 1K

YWCA10L 15, 50, 100 250 pg/mL; 3. 5. 7+ 9. 11K i Ak s

EIRIEMR N1 5 104 15, 20 pg/mL; 12, LBEEFRRAS AN A 5,
H2  REFEREMTESCR

Fig.2  Antimicrobial effect of the essential oil on different bacteria
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Table2 MIC values of the essential oil
Ak MIC/ (pg/mL)  AMPJFEIRE/ (pg/mL)
B. subtilis 10 12
E. coli >20 17
E. faccalis 12 15.0
S. aureus 9.5 10.7
C. neoformans 55 >250
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Fig.3 DPPH scavenging effect of the essential oil
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1, VCORIRFF kS 5 M DPPH H 5 (1C 5,7 51 56+
43 pg/mL, ] WA S OROFF RS i X DPPH H HH 25 B e
RRSRTVC; 2 ROKF R T R VR 22200 pg/mLE
DPPH H /1 5B %15 586.7% -
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B VC & JOHF I
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Fig.4  ABTS" scavenging effect of the essential oil
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i o TE 2% A4 5 Hh v VAR £ 76k BRI U 3% BR AT A 0 4
JR BT E AL BE R AT R, RORE RS I X
ABTS "o [f)i5E BR VR A 5 R Bk B S IEMISE, RN ks
PR 2200 pg/mLI 5 BR 3 IAF82%, = T [H] i &
WEEIIVC (73%) :+ FAFE RS ATVCIEFRABTS " IICs,
SrN64. 43 pg/mL, AT LK AR it X ABTS o 113775
TEFZ58 TVC,
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Fig. 5 Hydroxyl free radical scavenging effect of the essential oil
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MEISET R, 7E S50 S FEE B, RORF A b AN
VCXT 2 H R BRAE /1 R B R R, FEE
JR R FE B INE BR B RTERREE /1K VCRTK
FFE RIS BR A B R MIC 3 7889 51 pg/mL, AT ML,
KHFFERE WA B B B S BR SCR R TVC. 4k
RS T BT VR 9200 pg/mLIN 6 R I R IA
B 178%, EkT[FEKERVC.
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