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Homemade Solvent-Free Microwave Extraction Device and
Analysis of Volatile Oil from Magnolia Heptapeta (Buchoz) Dandy by GC/MS

WANG Yan, YANG Mei-dan, LI Jian-liang, LI Zu-guang

(College of Chemical Engineering and Materials Science ,

Zhejiang University of Technology . Hangzhou 310014, China)

Abstract: A set of solvent-free microwave extraction device was set up by using modified or-
dinary household microwave oven. The chemical constituents of volatile oil of Magnolia
heptapeta (Buchoz) Dandy were extracted by solvent-free microwave extraction (SFME)
and traditional steam distillation(SD). The chemical constituents were separated and identi-
fied by GC/MS. The relative content was performed by peak area normalization. The re-
sults show that there is no obvious difference in the quality of volatile oils obtained by two
kinds of extraction methods, but the yield of SFME is 0. 80%, which is higher than the
yield of SD (0.68%). There are some advantages of the modified homemade SFME device:
the price is low and it can be promoted easily. The SFME method offers important advanta-
ges over SD: shorter extraction times, substantial savings of energy and a reduced environ-
mental burden. SFME is a non-pollution green technology and as a good rapid and high

yield new method for the extraction of volatile oils from fresh aromatic plants.
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Fig. 1 Equipment for the SFME
1.2
1.2.1 (SFME)
100 g . 500
mL ’
( 60 min) ., o
0.80%.,
1.2.2 (SD) 100 g
) 500 mIJ
(
12 h), o
0.68%,
1.3 GC/MS
1.3.1 :J&W DB-5
(30 mX 0. 25 mmX0. 25 pm);
40 C 5 min, 3C ¢ min' 250 C,

(99.999%),

5 min;



246 30
0.8 mL * min ';1 079 250 C, 595 W, 60 min,
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Table 1 The effect of essential oil extracted
7 . by different methods
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Fig. 2 The effect of microwave power ’
and irradiation time on the yield of volatile oil
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Fig.3 TIC of essential oil extracted by SFME and SD from Magnolia heptapeta (Buc’ hoz) Dandy
2
Table 2 Identification of the main compounds of essential oil extracted by SFME
and SD from Magnolia heptapeta (Buc’hoz) Dandy
RI /%
/min ( RD SFME SD
1 11. 99 906(901) Heptanal C;H,,0 114 0.13 0.08
2 12.47 917(924) Tricyclene CioHis 136 0.04 0.05
3 12. 84 925(930) a- a-Thujene CioHus 136 0.55 0.99
4 13.18 932(933) a a-pinene CioHus 136 5.60 9.74
5 14.01 948(953) Camphene CioHis 136 0.45 0.65
6 14. 26 953(953) a a-Fenchene CioHis 136 tr tr
7 15. 39 974(976) Sabinene CioHis 136 20.15 26.71
8 15. 60 977(980) B S-Pinene CioHis 136 15.04 15.28
9 16. 36 990(988) B p-Myrcene CioHis 136 11.04 11.19
10 17.16 1 003(1 004) a a-Phellandrene CioHus 136 0.25 0.82
11 17.67 1014(1 017) a- a-Terpinene CioHis 136 0.66 0.56
12 18.12 1024(1 026) p-Cymene CioHuy 134 1.37 2.03
13 18. 37 1 028(1 028) D- D-Limonene CioHus 136 14.78 11.05
14 18. 58 1 033(1 030) Eucalyptol CioHi150 154 21.58 16.10
15 18. 87 1 039(1 040) (2)- (Z)-Ocimene CioHus 154 0.02 0.01
16 19. 34 1 048(1 046) (E)- (E)-Ocimene CioHis 136 0.21 0.08
17 19. 86 1 057(1 056) il - Terpinene CioHys 136 2.16 1.30
18 20. 67 1072(1 073) -4- cis-4-Thujanol CioHi50 154 0.67 0.12
19 21.24 1 082(1 082) a a- Terpinolene CioHis 136 0.60 0.39
20 21.50 1 086(1 086) Fenchone CioHis0O 152 0.01 —
21 22.21 1 098(1 099) Perillene CioH1. O 150 tr 0.01
22 22.37 1 102(1 100) B B-Linalool CioHis0O 154 0.46 0.22
23 22.51 1 105(1 097) -4- trans-4-thujanol CioHis0 154 0.22 0.29
24 23.51 1127(1 124) Menthone CioH150 154 0.01 tr
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RI /%
/min RD SFME SD
1- -4- [3.1.0] -3-
25 23. 86 1 134(1 133) CioHi50 154 0.02 0.04
1-Isopropyl-4-methylbicyclo[ 3. 1. 0 hexan-3-ol
26 24. 40 1 145(1 144 Camphor CioHi150 152 0.57 0.04
27 24.73 1 152(1 148) B Lilac aldehyde B CioH1502 168 0.02 —
28 24. 89 1 155(1 154) Citronellal CioHis0 154 0.03 0.02
29 25.25 1163(1 168) Pinocarvone CioHi4 O 150 0.02 0.01
30 26.18 1 181(1 182) L-4- L-4-Terpinenol CioHi50 154 0.39 0.57
31 26.93 1195(1 189) a a-Terpineol CioHi50 154 1.34 0.34
32 27.77 1213(1 217) - trans-Carveol CioHi50 152 0.08 0.02
33 29. 04 1 241(1 245) Thymol methyl ether Ci1HisO 164 tr tr
34 31. 00 1 281(1 283) Bornyl acetate CooH0 0O, 196 0.12 0.08
35 31.57 1292(1 293) 1,3- - -7-  1,3-p-menthadien-7-al CioH1, O 150 tr tr
36 32.21 1306 tr —
37 32.57 1315(1 324) 4- 4-Vinylguaiacol CoHi100; 150 0.01 —
38 33.22 1 330(1 334) B B-Patchoulene CioHis0 154 tr tr
39 33.50 1337(1 338) o- 0-Elemene Cis Hay 204 0.06 0.02
40 33.74 1 342(1 345) a- a-Cubebene Cis Hoy 204 0.01 0.01
41 34,15 1 352(1 348) a a-Terpineol acetate Ci2 H0 O2 196 — 0.09
42 34. 37 1 357(1 352) Geranyl acetate Ci2Hz20 02 196 0.08 —
43 34. 68 1 364(1 369) Ylangene Ci5 Hay 204 0.02 0.02
44 34.98 1371(1 374) a a-Copaene Cis Hay 204 0.02 0.04
45 35.32 1378(1 382) B-Bourbonene Cis Hay 204 0.03 0.07
46 35.53 1 383(1 387) B B-Cubebene Cis Hou 204 0.02 0.01
47 35.61 1 384(1 392) B B-Elemene Cis Hyy 204 0.02 0.04
48 36. 84 1412(1 418) B B-Caryophyllene Cy5 Hyy 204 0.26 0.29
49 37.30 14241 427) B p-Gurjunene Cis Hau 204 0.01 0.02
50 37. 89 1 438(1 440) (£)- (£)-Cadinene Ci5 Hay 204 tr tr
51 38.35 1449(1 452) a a-Humulene Cis Hay 204 0.07 0.04
52 38.53 1 454(1 447) (+)- (+)-Aromadendrene Ci5Has 204 tr 0.01
53 38. 64 1 457(1 458) (-)- (-)-Alloaromadendrene Cis Hou 204 tr tr
54 39.19 1 469(1 465) il r-Muurolene Cis Hay 204 0.01 0.02
55 39.42 1475(1 480) D Germacrene D Ci5 Hay 204 0.50 0.39
56 39.76 1 483(1 491) Valencene Cis Hay 204 0.02 0.03
57 40. 01 1489(1 495) B Germacrene B Cis Hay 204 0.01 0.02
58 40. 21 1493(1 493) a- a-Muurolene Cis Hay 204 0.01 tr
59 40. 31 1 498(1 500) Pentadecane CisHso 212 0.11 tr
60 40. 76 1 507(1 509) fd r-Cadinene Ci5 Hyy 204 0.02 tr
61 40. 95 1512(1 520) o- d-Cadinene Cis Hyy 204 0.08 0.09
62 42.58 1 554(1 554) Elemol Ci5 Hz O 222 tr tr
63 43.35 1574(1 576) Spathulenol Ci5 Hz, O 220 0.02 tr
64 46. 42 1 654(1 658) o- 0-Cadinol Ci5s H26 O 222 tr tr
D" 0.01%;
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