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Chemical Constituents of Essential Oils from Michelia alba Dc.
at Perianth Development Stages by GC-MS
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Abstract: Essential oils were extracted from Michelia alba Dc. at perianth development stages by SPME and its
chemical constituents were identified by GC-MS, their relative contents were determined by peak area

normalization method. The results showed that chemical constituents at 5 perianth development stages were

different, and 30, 29, 28, 30 and 27 constituents were identified, respectively. The main components were

terpenoid, alkanes, ester, acid and alcohol compounds. Sixteen compounds were identified at more than 3 stages,

in which 14 terpenoid compunds, 1 aromatic compound and 1 amine compound. There were 7 compositions only

presented at IV stage, so it was considered to be the best stage to scent tea and extract essential oil. But if it

couldn’t scent tea and extract essential oils in time or the transport distance was very far, the best harvesting stage

is I stage.
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Fig. 1 The five development stages of Michelia alba flower
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Fig. 2 Totalion chromatogram of essential oils at five stages of M. alba Dc.
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Table 1 FEssential oils constituents at five stages of Michelia alba Dc.
R B ] FA5%T4 & Relative content (%)
FF5  Retention Ees
No. time Compounds I I ]]I v v
(min)
1 2.03 O-F#J2H; O-Methylhydroxylamine 240 270 - - 254
2 3.60 T ZBR Butanedioic acid - - - 429 1444
3 3.63 2-F E THERF ER Butanoic acid, 2-methyl-, methyl ester - 233 165 - -
4 5.02 Z, % Ethylbenzene - 324 220 078 336
5 707 B-7KF-H B-Phellandrene 0.42 - - - -
6 730 B-AHMR B-Myrcene 0.18 - - - -
7 7.5 6,6- " FH-TIR[3,1,1 ] BE2-H2-F B 0.03 - - - -
Bicyclo [3.1.1]hept-2-ene-2-carboxaldehyde, 6,6-dimethyl-
8 8.16 (E)-3,7-—H13-1,3,6-% =H 1,3,6-Octatriene, 3,7-dimethy}, (E)- 095 067 030 - -
9 8.38 8-3-E# 8-3-Carene - 1.01 - -
10 8.42 R-B ¥ trans-Ocimene 1.68 - - 0.08 -
11 9.01 R-FEEEE ALY trans-Linalool oxide 0.06 - - - -
12 930 ¥H Terpinoline - 0.05 - - -
13 931 I AL#(2) Linalool oxide (2) - 0.02 - 008 0.5
14 932 W%t -(+F)-2-H6-1,8- B cis-p-Menth-2-ene-1,8-diol 0.1 - 0.05 - -
15 9.54 -2 BRFSEE exo-Fenchyl acetate - 2479 - - -
16 9.55 X} & -1-B2-3 p-Menth-3-en-1-ol - - 3.13 - -
17 9.60 Linalyl 2-methylpropanoat - - - 0.16 -
18 9.64 3-ERE17,7-=RENA[2,2,11R2-F LMK Cyclopentanecarboxylic 6377 - - - -
acid,3-methylkene,1,7,7-trimethylbicyclo[2,2,1 Thep-2-
19 9.85 1-RAEHRES3,7-—F#-2,6-— M 1-Allyloxy-3,7-dimethylocta-2,6-diene 0.07 - - - -
20 10.04 £ Z./% Benzeneethanol - - - 0.70 -
21 10.18 13,4,5-IEHEIFE-1,3- "8 1,3,4,5-tetramethycyclohexa-1,3-diene 099 062 - - -
22 1129 (-)2,6,6-=F 2:-2-Z 1HE4- B 5 I S ik - - - 0.05 -
(-)-2,6,6-trimethyl-2-vinyl-4-hydroxy-tetrahydropyran
23 1130  6(E),9(Z),13(E)-pendectriene 0.05 - - - -
24 14.09 1B 1H-Indoke - - - 136 -
25 14.73 2-(RHFH)1,3,3-ZF EIF 5 2-(Bromomethyl)-1,3,3 -trimethylcyclohexane - - - - 146
26 1477  o-#WEM o-Terpinene - - 1.51 - -
27 14.79 1,55-=FRAE-6-FREIFER 1,5,5-Trimethyl-6-methylene-cyclohexene - 0.61 - - -
28 14.82 1-REA-(-RETE)13- A% 0.13 - - - -
1,3-Cyclohexadiene, 1-methyl-4-(1-methylethyl)-
29 1484  PIFKME4 LM Bicyclogermacrene - - - 7.03 -
30 1487  3XM Camphene - 5.50 - 0.08 -
31 1534 Q-BE-1-FRE) @4-2 80 H3-5RIFR-1-FE)H - - - - 0.12
(2-methylcyclopent-1-enyl)(4 ,4-dimethyl-3 -oxocyclopent-1-enylymethane
32 1535 13,7,7- B 2 =37(6,2,1,0).2 6 ) T —Bk-2(6-%) - - - 0.07 -
1,3,7,7-tetramethyltricyclo(6,2,1,0).2 .6 Jundec-2(6-ene)
33 1539 (+)-85-FEFM (+)-5-Selinene - - 0.17 - -
34 15.60 a-EER M a-Cubebene 0.13 0.14 017 005 106
35 1562 ERFE LM 2 Valencene 2 - 006 1435 073 1424
36 1574 FEIR T Cadina-1,4-diene 0.54 - - - 026
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37 1584  o-BAEME a-Copaene - 037 035 0.3 0.1
38 1593 -2 a-bourbonene - 223 - 180 207
39 1596 1<(1R,SR)4 4-methyl-3-methylidenebicyclo[3.2.1]oct-1-yl ] ethanol - 0.08 - - -
40 16.00 B-F= T M B-Selinene 025 - - - 096
41 16.02 B B-clemene 243 - - - -
42 1604  [REFEM 2 Aromadendrene 2 - - 2.18 -
43 1612  a-FE T4 a-Selinene - 132 - - -
44 16.68 B-EEE AR MMM B-Cuvebene 012 049 251 055 679
45 1672 RIX-AFTHE mans-Caryophyllene 1.77 - - - -
46 16.74 12.3,4,5,6,78-F-14-"F#-7-(1-FRTEZHH)HHF - - 769 388 -
47 16.83 Azikne,1,2,3,4,5,6,7 8-octahydro-1,4-dimethyl-7-(1 -methylethylidene) - 463 017 005 009

(13 4ad 8ad)-123 445 6 Ra-Fi-7-FF -4 TF B 26-1-(1 -9 3£ Z,25) 25 Naphthalene,

1,2,3,4,4a,5,6,8a-octahydro-7-methyl-4-methylene-1-(1-methylkethyl)-, (1a,4ad,

8ad) -
48 16 85 2-[(Z)3-BF-1-RE3- TR E-1- A2 - - - 038 079

2-[(Z)-3-Hexenyl]-1-methyl-3-methylen-1-cyclohexane
49 1692 KM FEH4E B Germacrene B 096 - 095 - -
50 1695 KMHFEH % D Germacrene D 221 - 883 002 581
51 1698 (-)-o-BEREM (-)-a-Copaene - 111 832 - -
52 17.02 HEFB I Alloaromadendrene - 042 - - -
53 1709 -8B a-Amorphene - 467 - 341 127
54 1728 +KEWER + Calarene - 079 120 077 -
55 1737 Longiborn-9-ene - - - - 195
56 1747 IR --BE 255 cis-a-Bisabolene - - - 038 083
57 1753 o E M a-Humulene - 061 071 - -
58 1757  K¥4 LM D Germacrene D - 1.04 - - -
59 17.65 ()-SR (-)-Isoledene - - 1.68 - -
60 18.03 Bicyclo[4 .4 0]dec-1-en,2-isopropyk-5-methyl-9-methylene - - - - 2731
61 18.05 y-FE#HE y-Cadinene - 025 - - 404
62 18.09 T-RE#3 FIHER T-Cadinol - - 2840 2233 -
63 1812  FURERFEZEE Butanoic acid,3-methyl,2-phenylethyl ester - - - 442 -
64 1825  3,7-@AIARTSF 3,7-Guaiadiene - 1618 628 061 102
65 18.30 (+ ) FEXEMEE KR (+)-Epi-bicyclosesquiphellandrene - - 0.53 - -
66 1839 1-F 3B 7 BN 4E 1-Methylethanoadamantane - - - 114 177
67 1841 2,6- AT H-4-F EIEE} Phenol,2,6-bis(1,1-dimethylethyl)-4-methyl- 1942 2354 367 422 658
68 1845 1H-Cycloprop[e]azulene, decahydro-1,1,7-trimethyl-4-methylene- 0.30 - - - -

[1aR-(1ac,4abB,7cx,7ac:,7bB)]
69 18.50 a-#RZ M a-Muurolene - - 1.76  0.18 035
70 1870 1(5),6-RBIARKR 1(5),6-Guaiadiene - - 0.54 - -
71 18.75 a-FE M a-Cadinene - - 0.1 - 062
72 1878 B-FL#MN B-Cadinene 059 055 062 026 062
73 1879 4.8,11,11-P4F -8-=3£[7.2.0.02.5)] +—H-4-F 0.03 - - - -

4,8,11,11-Tetramethy}-8-tricyclo[7.2.0.0(2,5) Jundecen-4-ol
74 20.08 8a,B-Z.54-T F & 4o, 8-/ \E-3H2-FK I Mk -3 -5 0.03 - - - -

8 a, 3-Ethyl-4-methylen-4 o, 3-octahydro-3 H-2-benzopyran-3-one
75 20.19 TE =+ %% Docosane 0.12 - - - -
76 21.05 2-(2- P 1k P ) - FF 5k P S ML PG 2-(2-Tetrafuryl)methyltetrahydropyran 0.08 - - - -
77 2124  WEHEEE (-)-Globubl 0.06 - - - -
78 22.13 W(3,5,5-=FHEH ZE)BE Bis-(3,5,5-trimethylhexyl)ether 0.13 - - - -

- RAEME Not detected.
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1 Phenol2,6-bis(1,1-dimethylethyl)-4-methyl- (19.42%);
% 1 34 exo-Fenchyl acetate (24.79% ) Phenol, 2,6-
bis (1, 1-dimethylethyl)-4-methyl- (23.54%) I 3,7-
guaiadiene (16.18% ); % M #A T-Cadinol (28.40% )
A1 Valencene 2 (14.35% ); 3 IV #174 Butanoic acid,3-
methyl, 2-phenylethyl ester (44.42%) F1 T-Cadinol
(22.33%); %5 V $1°F bicyclo [4. 4. 0] dec-1-en, 2-
isopropyk-5-methyl-9-methylene ( 27.31%). Buta-
nedioic acid (14.44% ) F1 Valencene 2 (14.24% ),
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