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Extraction by Microwave-assisted Hydro-distillation and GC-MS Analysis of Volatile Oil from Artemisia
Rubripes Nakai

XIA Donghai, LI Xia, DONG Xinrong*, CUI Fuzhi, SUN Yuqiong(College of Science, Hunan Agricultural University,
Changsha 410128, China)

ABSTRACT: OBJECTIVE To develop the method of extraction of volatile oil from Artemisia rubripes Nakai by
microwave-assisted hydro-distillation (MAE-HD). METHODS The extraction conditions were optimized by single factor
firstly and then orthogonal array design methods. And the chemical compositions of samples were analyzed by gas
chromatography-mass spectrometry(GC-MS). RESULTS The optimal extraction conditions of MAE-HD were microwave
power at 480 W, solid/liquid ratio at 1 : 10, and water-soaked time for 4 h. Under this condition, the yield of volatile oil obtained
was 0.29% for 29 min, which was obviously higher than that of 0.23% obtained by hydro-distillation (HD) for 3 h. Sixty-one
compounds had been identified by GC-MS. The main components of volatile oil were caryophyllene(13.85%), alcanfor(11.51%),
cineole(9.84%), caryophyllene oxide(4.80%), germacrene D(3.99%), a-selinene (3.47%), 1-terpinen-4-01(2.50%), eudesm-7(11)-
en-4-01(2.50%). Compared with HD, the main constituents and the relative contents of volatile oil were basically similar, but
there were also some differences between them. CONCLUSION MAE-HD has the advantage of efficiency, and it’s suitable for
the extraction of volatile oil from Artemisia rubripes Nakai.

KEY WORDS: Artemisia rubripes Nakai; volatile oil; microwave-assisted hydro-distillation; GC-MS
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Fig1 The equipment of MAE-HD
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Fig 2 Effect of microwave power on yield of volatile oil
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Tab 2 The results of orthogonal array design

RS MsiR/w  Bhgtt/gmLT BN BE%

1 1 1 1 0.15
2 1 2 2 0.16
3 1 3 3 0.18
4 2 3 2 0.26
5 2 1 3 0.24
6 2 2 1 0.23
7 3 2 3 0.29
8 3 3 1 0.25
9 3 1 2 0.28

K,/3 0.16 0.22 0.21

K»,/3 0.24 0.23 0.23

Ks/3 0.27 0.23 0.24
R 0.11 0.01 0.03

£3 ERARTEZSHME
Tab 3 Variance analysis of orthogonal experiment
TZEAIE EZETVITM Bl Ji 7% F1H Pl

A 0.019 4 2 0.0097  291.00  <0.01
B 0.000 1 2 0.000 O 1.00 >0.05
C 0.001 3 2 0.000 6 19.00 <0.05
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Tab 4 Chemical components of volatile oil extracted from Artemisia rubripes Nakai

o AR AT MXESEE% | F e . AR E %
B lamin ey Vi % VARDD D | % lilmin WE 7 ﬁ?gm
1 8.043 I CioHis 136 0.11 0.01 33 16.260 B-i%)e s CisHoy 204 0.89  0.92
2 8.632 1-475-3-19F CgHis0 128 0.15 0.02 34 16.323 y-BE I CisHyy 204 0.11  0.13
3 8.798 6Eﬁ§jj%ﬁ T CHpO 124 0.46 037 | 35 16579 I CisHyy 204 0.14 020
4 9309 (+)-2-%)% CioHis 136 0.22 0.06 36 16.695 A K CisHas 204 0.68 091
5 9478 Xf-FHIEEFHFIEK  CH. 134 0.17 0.11 37 16.866 KB4 D CisHyy 204 399 3.72
6  9.655 e b fini CioHis0 154 9.84 9.46 38 17.040 y-Mi I CisHas 204 0.62  1.14
7 10.058 A o CioHis 136 0.30 0.18 39 17.264 FAA-1-(10)-4- "4  CisHyy 204 0.59  0.85
8 10.326 JIE-B- A% ol CioH;sO0 154 0.56 0.18 40 17312 B-1i% 2 K T4 CisHyy 204 1.03 1.11
9 10.955 3- AT R CiH;0 152 0.26 0.19 41 17.516 o-FE A R CisHyO 222 030  0.38
%-1-F 5E-4-(1-H 1,7- = -4-(1- 5
10 11.324 L) 2K M CoHis0 154 0.35 0.21 42 17799  HHE)-12[4.5]1%5-6- CisHuO 220 0.79 098
-1-1§% Jii-8- M

11 11.786 i) CiH;0 152 11.51 7.46 | 43 18.094 By CisH»0 218 0.47 -

12 11.980 a7 CioHi40 150 1.41 1.16 44 18214 (-)-J5r L e CisHuO 220 3.06 292
13 12.108 JER:E A CiHigO 154 0.93 0.35 45 18.293  AVImEMY  CisHuO o 220 480  4.03
14 12.191 WK R CioHisO 154 0.98 0.40 46 18.439 BT R CisHyO 222 0.69  0.98
15 12279 1-FAMM-4-FE CHisO 154 2.50 1.82 47  18.575 W\ S T CisHyO 222 042  0.64

1,5,5,8-PY F JE-12-
16 12.349 Xof -Ap:AE- 8- CioHi,0 150 0.52 - 48 18.643 AR TIN[9,1,0]1 C;sHyO - 220 0.90 1.00
T3,7- 8

17 12508 o-FA T CioHis0 154 2.13 B 49 18.907 WA T CisHyO 222 0.82  1.09
18 12.516 b U g CioH140 150 - 1.33 50 18.975 ZEX;E?E;E;E?A CyoH360, 308 .02 0.60
19 12732 1-LhHERUEET  CHiO 150 0.99 0.23 51 19.036 R ] CisHpO 222 - 0.89
20 12.941 L~(-)-Vi fif 2 CioHyO 156 0.16 - 52 19.356  FiF-7(11)-Jfi-4-BE  CisHysO 222 250  4.88

21 13.275 (H)-F ST CigHisO 150 0.39 0.31 53 19.583 AR, 2] 1 CisHyO 222 0.15 -
(+)-f - -1,8-

22 13.697 A CioHis0 150 0.19 0.06 54 19.899 B CiyHas0 212 049  1.34
M= -H"]
23 13.804 PN CioH14O 150 0.15 0.15 55 20074  HEGEMLY CisHO 220 0.13  0.51
24 13.873 LRk F e CiaH2002 196 0.14 0.17 56 20.623 RRLFH CisH300, 242 0.10 035
2,2,6-— FFE-1-(3-
FE-1,3-7 =
25 14.017 D- #75 Hi CioHi40 150 0.20 0.10 57 20.724 o CisHO 218 0.10  0.73

HE)-5-W FJE-7-41
R T IR[4.1.01P k%
4- )ik -4-F 3
26 14.654 3-FAME-1-5¢ 0 CisHa 136 0.61 0.81 58 22249 NEALEANIENE  CisHO o 268 0.17 026
IR U

. (2E)-3,7,11,15 Py
27 14782 oAyl 1 Ci2Hy02 196 0.11 0.10 59 22.667 : . CyHyO 296 0.17 033

27N -1

AROK T HER T E-2-

28 15.307 Al EU CsH 204 0.36 039 | 60 24818 CaoH304 334 0.60  0.77
h‘ﬁ 151124 ZEEEEE 20130Y4
2,4- RN
29 15364 -1-MM-1-ZHH  CisHa 204 0.17 0.16 | 61 24.931 PRI CigH»0, 256 059  1.20
7N
7.,7)-9,12-+ J\ B —
30 15.489 o- BT Cisthy 204 3.47 331 | 62 27703 &P ;f—g;/ " CisHpO, 280 0.15 041
W
31 15795 MIAIAR-3.9-T4F  CisHa 204 0.22 024 | 63 27.875 MH-13-ZFBEER CaHy0. 310 0.16 037
32 16.047 baYur CisHyy 204 1385 1478 | 64 28250 -4 CaoHyO 296 - 0.14

T RIS RS EAMCT 0.1% M sy B ARK

“w_»

Note: relative contents =0.1%; undetected
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