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Abstract . Volatile components and their contents in fresh Michelia martinii Levl. (MML) leaves
in spring, summer, autumn and winter were analyzed by gas chromatography mass
spectrometry (GC-MS). We identified 65 volatile compounds from the fresh leaf samples of
MML in spring, summer, autumn and winter (peak values below 0.49 were neglected) , which
belonged to 26, 29, 31 and 32 components, respectively. In the fresh MML leaves, there were
14 common components, including tricyclene, a-pinene, camphene, sabinene, B-pinene, B-
myrcene, o-phellandrene, d-limonene, eucalyptol, trans-B-ocimene, eucalyptol, ledol,
eudesm-4 and B-linalool. In addition, «-pinene, camphene, B-pinene and linalool were
common volatile components found in fresh leaves growing in all four seasons and in dry buds
of MML. For essential oil, a-pinene, B-pinene, B-myrcene, P-linalool, linalool and myrcene
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had the highest contents in fresh leaves, indicating that MML leaves have health benefits and
are suitable all year. Fresh leaves of MML in spring exhibited the highest rate of volatile olil
extraction. This study on the differences and seasonal changes of volatile components in fresh
MML leaves provides a scientific basis and guide for the seasonal selection of volatile oil
extraction in MML and the construction of health care communities.
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Table 1 Rate of volatile oil extraction from fresh leaves of Michelia martinii over four seasons
(e o2 RAERT ] fif i (g) EilE(g) M (g/kg) T34 (g/kg)
Sample number Sampling time Fresh leaf weight Oil extraction amount Yield of oil Average vyield
1 2014-03-07 () 500 1.09 2.18
2 2014-03-17(%F) 500 1.18 2.36 2.36 = 0.16
3 2014-03-27 (&) 500 1.27 2.54
4 2014-06-07( &) 500 0.91 1.82
5 2014-06-17(¥) 500 1.00 2.00 2.00 = 0.15
6 2014-06-27( &) 500 1.09 2.18
7 2014-09-07 (#k) 500 1.18 2.36
8 2014-09-17(#k) 500 0.91 1.82 2.12 +0.22
9 2014-09-27 (#k) 500 1.09 2.18
10 2014-12-07(%) 500 0.52 1.04
11 2014-12-17(%) 500 0.41 0.82 0.84 +0.16
12 2014-12-27 (%) 500 0.33 0.66
e X ESETE(%) = WH £ brfEx,
Note. Relative percentage content (5) = Mean + SD.
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B1 EOEA 4P EEHIHER MRS AE TR EEE

Fig. 1 Total ion chromatograms of volatile oils in the fresh leaves of M. martini over four seasons
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Table 2 Volatile components from fresh leaves of M. martinii in four seasons
HHXTE & Relative
percentage content (%)
e = AL/ PREARTE] A
Numﬁer Compound Compound RT Molecular &Mt 2 it &t
formula name ('min) weight Fresh Fresh Fresh Fresh
spring summer autumn  winter
leaves leaves leaves leaves
1 CioHig =3 H Tricyclene 8.15 136 1.54 - 1.20 -
2 CioHie o-JEM .alpha.-Pinene 8.51 136 5.82 4.75 5.79 2.54
3 CioHie M Camphene 9.06 136 14.49 3.50 12.68 2.68
4 CioHie FizM Sabinene 9.75 136 1.83 1.01 2.08 1.85
5 CioHie B-JR 4 .beta.-Pinene 9.91 136 5.06 10.71 6.37 6.51
6 CioHie B-H 4 beta.-Myrcene 10.27 136 7.02 1.77 6.30 4.46
7 CioHie o-7K 4 .alpha.-Phellandrene 10.80 136 4.38 1.76 2.23
8 CioHie Ik D-Limonene 11.50 136 4.54 6.53 3.34 4.47
9 CioHisO M E Eucalyptol 11.61 154 6.03 1.44 9.42  3.61
10 CioHys B-% ) beta.-Ocimene 12.04 136 12.00 14.58 - -
11 CioHis B-J X -% )i trans-.beta.-Ocimene 11.69 136 2.37 7.75 - 5.29
12 CioHie B ¥h# Ocimene 12.06 136 - - - 2036
13 CisHos KIRFF I D Germacrene D 20.64 204 2.30 - - 3.86
14 CisHos o+ T ¥ .alpha.-Selinene 20.88 204 3.24 - - -
15 CisHos y- &M .gamma.-Elemene 21.95 204 1.50 1.23 0.70
16 CisHas 5K Cycloisolongifolene 19.65 204 - 2.87 - 3.52
17 CisHoy y-#K 2% .gamma.-Muurolen 20.65 204 - 4.47 0.55 -
18 CisHos KRN Germacrene 19.76 204 - 0.61 - 0.60
19 CisHos F#5-3,9- " Cadina-3,9-diene 20.70 204 - 1.55 - -
4(14)  11-int K
CysH ’ - -
20 872 Eudesma-4(14) ,11-diene 20.78 204 105 0.93
21 CisHos B-fr B AM beta.-Guaiene 23.17 222 - 1.32 - -
22 CioHie a-FliE-JE4% 1R-.alpha.-Pinene 11.65 136 - - 1.24 -
23 CioHis B-Iii=-% #h4% beta.-cis-Ocimene 12.00 136 - - 6.40 -
24 CysHy KM -4 B Germacrene B 19.76 204 - - 1.28 -
[1R-(1a,3a, 4B) ]-4-& 4 H-ax, o, 4-= 11 JE-3-
(1-F ML) -2 O
25 CisHyO Cyclohexanemethanol, 4-ethenyl-. alpha.,. al- 21.66 222 2.24 5.91 - 2.07
pha.,4-trimethyl-3-( 1-methylethenyl)-, [ 1R-(1.
alpha.,3.alpha.,4.beta.) ]-
26 CisHay -4 BB alpha.-Amorphene 20.59 204 - - 1.38 -
27 CisHpy o-1% ek .alpha.-Farnesene 20.77 204 - - 2.09 -
28 CisHos B-1EH1J% beta.-Chamigrene 20.84 204 - - 3.15 -
29 CisHoy £ Chamigrene 20.83 204 - - - 1.58
30 CisHyy KR Cycloisolongifolene 19.62 204 - - - 3.52
31 CisHosO  MeMiih-4(14) -#5-11-B% Eudesm-4(14)-en-11-  23.86 222 1.29 1.33 207 078
32 CisHsO  HHiehE Globulol 22.63 222 5.36 3.98 6.16 -
wrTH
33 CisHos Bicyclo[ 7.2.0] undec-4-ene, 4,11, 11-trimethyl-  19.70 204 N - - 0.99
8-methylene-
34 CioH1gO  B-35HE beta.-Linalool 13.50 154 0.56 1.75 112 324
35 CisHoy 8-fF ¥ /% .delta.-Selinene 20.66 204 - - - 2.34
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HXTE > E & Relative
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o) (&5 AR/ PREETE] ST
Number Compound Compound RT Molecular  #ht 2t ot 2t
formula name ('min) weight Fresh Fresh Fresh  Fresh
spring  summer autumn  winter
leaves leaves leaves leaves
FR
1H-Cycloprop[ e ] azulene , decahydro-1,1, 7-tri-
CysH ’ v - _ _
36 182 methyl-4-methylene-, [ 1aR-( 1a.alpha., 4a. be- 20.69 204 0.97
ta.,7.alpha.,7a.beta.,7b.alpha.) -
4.4.6,6-M0H 3 3R 3.1.0]-2-C 4%
C H bl ’ ’ —_ - -
37 10716 Bicyclo[ 3.1.0 ] hex-2-ene,4,4,6,6-tetramethyl- 14.15 136 119
38 CisHosO  HtHiki-1,6 —47-3-F% Humulane-1,6-dien-3-ol 23.93 202 1.45 - - -
39 CysHy O y-FH-iHEE . gamma.-Eudesmol 23.30 222 - 1.15 0.98 -
40 CisHyO  Hemih-7(11) #&-4-B% Eudesm-7(11) -en-4-ol 23.93 222 - 1.21 - -
41 CioHis X4 4% p-Cymene 11.31 134 - - 1.44 -
42 CioH1gO  #ifili Camphor 14.67 152 - - 1.98 -
43 CisHosO  DUHI LIRSS — I F R BE Hedycaryol 21.62 222 - - 252 -
2, 4- " SRR - RS O b
H ’ -
a4 CsHae Cyclohexane, 2, 4-diisopropenyl-1-methyl- 19.20 204 1.98 095 300
45 CioHigO  4-iifi i B 4-Terpineol 15.39 154 - - 0.89 -
46 CisHxsO 246 TJZBE Veridiflorol 23.88 222 - - 198 143
47 CisHsO  EAEAUEE Nerolidol 21.71 222 - - - 238
48 CisHxO  A-HEHFJIEE 1.beta.-Cadin-4 23.10 222 - - - 1.33
1H-Cycloprop[ e ]azulene, 1a,2,3,4,4a,5,6,
49 CisHyy 7b-octahydro-1,1,4, 7-tetramethyl-, [ 1aR-(1a.  21.78 204 - 1.58 - -
alpha.,4.alpha.,4a.beta.,7b.alpha.) -
50 CisHsO e he-7(11) -s-4-BE Eudesm-7(11)-en-4-ol 23.87 222 - - - 1.91
51 CisHyy FLAAH . delta.-Cadinene, (+)- 21.15 204 0.57 - - -
52 CisHysO  MIWZKEE Ledol 22.82 222 0.78 0.91 0.79 -
Naphthalere, 1,2,3,5,6,7,8,8a-octahydro-1,
53 CisHyy 8a-dimethyl-7-( 1-methylethenyl )-, [ 1S-( 1. al- 20.74 204 0.82 - - -
pha.,7.alpha.,8a.alpha.) -
54 CisHxsO  ABIAREE Guaiol 23.30 222 0.79 - - -
55 CioHie B-7K fr .beta.-Phellandrene 10.78 136 - 0.60 - -
56 CioH160 2-P%M (+)-2-Bornanone 14.71 152 - 0.54 - -
57 CisHay y-kE#8% . gamma.-Cadinene 23.48 204 - 0.88 - 0.70
58 CioHie SERA MK Terpinolene 13.08 136 - - - 064
59 CipHisO  #fili (-)-Camphor 14.66 152 - - - 0.89
60 CioH1s0 4-¥AhEE 4-Carvomenthenol 15.39 154 - - - 0.65
Fagur
61 CisHos Bicyclo[ 7.2.0] undec-4-ene, 4,11, 11-trimethyl-  19.74 204 - 0.83 - -
8-methylene-
62 CioHie 2-¥ s 2-Carene 18.27 136 - - - 0.80
LHETTREE
C,H0 - - _
63 12l 1,6-Octadiene , 3-ethoxy-3, 7-dimethyl- 14.85 182 085
64 CisHo O Re ke (-) -Spathulenol 22.19 220 - - 0.53 -
65 CeH420 JBi=X-3-C 45 cis-3-Hexenol 6.06 100 - - - 0.63
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