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Study on the Volatile Oil of Michelia alba DC. and
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Abstract ; Volatile oils were obtained from the flowers of Michelia alba DC. by means of steam distillation technique. The
volatile components in the extracts were analyzed by GC-MS and their relative contents were identified by peak area nor-
malization method. The results_showed that there are 76 identified compounds which include 37 terpenoids,17 alcohols,
6 alkane compounds and other substances in the essential oils. The relative contents of all detected compounds in the es-
sential oils are 93. 026% . In addition, we conducted antimicrobial experiments with different strains, and explored the
antifeedant properties of essential oils in different concentrations against the worm Mythimna separata. The experimental
results showed that'the extraction rate was 4. 18% by using steam distillation extraction method. The most abundant com-
ponent of the éxtracted oil is linalool. The essential oils showed most potent inhibitory activity against Xanthomonas
oryzae and Bacillus subtilis among the tested strains and it had a good inhibitory effect on the armyworm Mythimna sepa-
rata.
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Fig. 1  Total ion chromatogram of chemical constituents of

essential oils from flowers of M. alba DC.
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Table 1 The chemical composition and percentage content of essential oils from flowers of M. alba DC
4 : =) Y INEZP =)
o empounds formula  weight content (%)
Terpenoids
1 o-Pinene CioHyg 136 0. 065
2 Camphene CioHye 136 0. 046
3 Sabinene CioHig 136 0.046
4 B-Pinene CioHyg 136 0.202
5 Cinene CioHy¢ 136 0.058
6 1,8-Cineole CioH;30 154 0.423
7 cis-Ocimene CioHyg 136 0.420
8 trans-Ocimene CioHyg 136 0.447
9 a-Cubebene CisHyy 204 0.412
10 a-Copaene CysHy, 204 1.419
11 B-Cubebene CysHy, 204 0.602
12 a-Elemene CisHyy 204 0.121
13 B-Elemene CysHyy 204 3.068
14 cis-a-Bergamotene CisHyy 204 0.171
15 B-Caryophyllene CysHy, 204 3.409
16 trans-a-Bergamotene CysHyy 204 0.691
17 a-Guaiene CisHyy 204 0.099
18 a-Caryophyllene CysHyy 204 1.122
19 B-Sandalene CisHy, 204 0.131
20 y-Muurolene CsHy, 204 0.198
21 Germacrene-D CisHyy 204 1.258
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%3¢ 1( Continued Tab. 1)
4 - A=Y DY
o ompounds formula weight content (% )
22 B-Selinene CisHyy 204 1.677
23 a-Muurolene CisHy, 204 0.316
24 B-Bisabolene CysHy, 204 1.999
25 §-Cadinene CysHy, 204 1.833
26 a-Calacorene CsHy 200 0.454
27 B-Calacorene CysHy 200 0.116
28 Caryophyllene oxide CisH,, 0 220 6.097
29 v-Cadinene CisHy, 204 0.240
30 12-Oxabicyclo[ 9. 1.0 ] dodeca-3 ,7-diene,1,5,5,8-tetramethyl-, (1R, 3E,7E ,11R) ~ C;5sHy, 0 220 1.672
31 1,5-Epoxy salvial4 (14 ) -ene CsH,,0 220 0.111
2 Naphthalene, 1,2 ,4a,5 ,6 ,8a-hexahydro4 ,7-dimethyl-1-( 1-methylethyl ) - CroHy, 204 0.111
33 Bicyelo[ 5. 2.0 ] nonane ,4-methylene-2 ,8 ,8-trimethyl-2-vinyl- C,¢Hy, 204 0.112
34 Tricyelo[ 5.2.2.0(1,6) Jundecan-3-ol ,2-methylene-6 ,8 ,8-trimethyl- CisHL0 220 0.037
35 a-Cedrene oxide CisH,, 0 220 0.438
36 1,6-Dimethyl4-( 1-methylethyl)-(1,2,3 ,4 4a,7 ) hexahydroniaphthalere € sHy, 204 0.489
37 cis-B-Farnesene CysHy, 204 0.466
Alcohols
38 cis-Linalool oxide ( furariid) CoHi0, 170 1.847
39 trans-Linalool oxide (furanoid) CioH50, 170 1.669
40 Linalool CioH ;30 154 43.180
41 Hotrienol CioH,,0 152 0.345
42 Benzeneethanol CgHyO 122 0.096
43 trans-Linalool oxide (pyranoid) CioHi50, 170 0.127
44 cigWinalool oxide ( pyranoid) CoHig0, 170 0.087
45 4-Terpineol CoH;30 154 0.050
46 a-Terpineol CioH ;30 154 0.173
47 Geraniol CioH;50 154 0.101
48 Nerolidol Ci5HyO 222 0.663
49 tau-Muurolol CisHysO 222 1.583
50 Selin-11-en4q-ol Ci5Hy O 222 0.592
51 6-Tsopropenyl 4, 8a-dimethyl-1,2,3,5,6,7 8 ,8a-octahydro-naphthalen-2-ol CisHuyO 220 1.000
52 Epi-Cubebol CisHy, 204 0.327
53 ( +) Spathulenol CisH,, 0 220 0.372
54 Epi-Eudesmol Ci5Hy O 222 0.818
Hydrocarbon
55 2-Undecanone C;;HyO 170 0.033
56 Nonadecane CioHy 268 0.031
57 Heneicosane Cyy Hyy 297 0.048
58 Tricosane Cp3Hyg 325 0.068
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2:5% 1( Continued Tab. 1)

4 - A=Y LN A L
o ompounds Formula weight content (% )
59 Pentacosane CysHs, 353 0.033
60 8-Hexadecyne C6Hs 222 0.223
Other
61 2-Methylbutyric acid CsHpO, 102 0.056
62 p-Cymene CoHy 134 0.110
63 Bomeol CioH ;30 154 0.107
64 p-Allylanisole CioH;,0 148 0.109
65 Safrole CioHo 0, 162 0.054
66 Methyl anthranilate CgHyNO, 151 0.060
67 Methyl isoeugenol C, H 0, 178 3.540
68 Methyleugenol CyM,,05 o 178 3.54
69 2(1H) Naphthalenone 3,5 ,6,7,8 ,8a-hexahydro<4 ,8a-dimethyl-6-( 1-methylethenyl) €50/ 218 0.185
70 Lilac aldehyde A CioH{s0, 168 0.048
71 Lilac aldehyde B CioHi60, 168 0.086
I T e o s AN TR
73 2,5-Cyclohexadiene-1,4-dione,2 ,6-bis(1,1-dimethylethyl ) Ci4Hy 0, 220 0.139
g
75 9,12,15-( Octadecatrienoic acid, methyl ester;(Z,Z4,7) CioH3, 0, 292 0.339
76 7,7'-(Bi(bicyclo[ 2.2. 1 ]héptan) -7(7%)-ene ) C4Hyy 188 0.347

31 Total

93.026
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Table 2 The antibacterial activity of essential oils from flowers of M. alba(The diameter of inhibition zone ,mm)
AN B R ERE -2l 1 ) 3 4 5
Bacterium Kanamycin  Essential oil
KIGFFR
Escherichia coli ATCC 8099 16.0 £ 0.2 9.0 £+ 0.4 7.7 £0.6 7.4 +0.4 0 0 0
4 A A A BRTA
Staphylococeus aureus ATCC 6538 19.5 £+ 0.7 7.3 +0.4 6.8 +0.4 6.4 +0.7 0 0 0
B AT TR
Bacillus subtilis ATCC 6633 24.3 +0.3 9.2 +0.4 9.3 +0.8 83 +0.5 8.3 +0.8 8 + 0.7 7.3 £0.3
TR B PP A

33.3 £+ 0.4 124 +1.0 9.8 +0.6 8.8 +0.8 8.0 +£0.9 7.9 0.4 7.2 +0.4

Xanthomonas oryzae pv. oryzae RS105

Tk BRI 0 5 /HEBE (0.2.0.1.0.05 0. 025 0. 0125 mL/mL) BFEAZINATHI 53 1 2.3 4.5 XTI Ferh B 9y 3 0 d i I,
Note ; The five kinds of essential oils diluted by acetone (0.2,0.1,0.05 ,0.025,0.0125 mL/mL) (’orre%pond to'1,2,3,445. Date given were from 3 du-
plicates.

®3 HAERHRARREB=HELHNNERES S (NEEMNER, mm)

Table 3  The antifungal activity of essential oils from flowers of M. alba. ( The/diameter of inhibition zone ,mm)

bR =) JilC 4k TR TR R Sl &I | ) 3 4 5
Fungus Cycloheximide Mycostatin ~ Essential oil
B SCFUbT:)
.5 £ 0. .6 = 0. 3.0 £ 0. .5 = 0. .0 £0.

Curvularia lunata (Walk) Boed 12.5 £0.4 20.6 £ 0.4 13.0 0.8 FYROA N0 0.2 0 0 0
7J(/Faé’17fﬁﬁﬁ 14.2 + 0.6 15.0 £ 0.6 14 +0.8 10.0 £ 0.5 9.5 £+0.8 8.0 +£0.4 0 0

Rhizoctonia solani
kimﬁ%ﬁm 11.4 £+ 0.2 7.6 £0.2 10.0 + 0.2 8.0 = 0.2 0 0 0 0

Fusarium oxysporum
O IR 0 15.7 £ 0:3 10.5+ 0.3 7.5 £ 0.4 0 0 0 0

Candida albicans

AR RS 9 S VR
Yo 3 R HMH,
Note ; The five kinds of essential oils diluted by acetone (0.2 mL/mL,0. 1 mL./mL,0.05 mL/mL,0. 025 mL/mL,0. 0125 mL/mL) correspond to 1,2,3,
4.5. Date given were from 3 duplicates.

(0.2 mL/mL,0. 1 mL/mlL;0.05 mL/mL,0.025 mL/mL,0.0125 mL/mL) {35 & ma951,2,3,4,5 %5, 2R

F4 BERBELEGHRERFENEER

Table 4 Results of resist food effect of essential oils from flowers of M. alba DC. on Mythimna separata

i JE R Antifeeding rate
Time 0.0125(ml/mL) 0.025( mL/mL) 0.05(mlL/mL) 0.1(mL/mL) 0.2(ml/mL)
6h 46 -47% 19.40% 65.08% 100% 100%
12h 59.62% 83.35% 71.62% 100% 100%
24 h 22.43% 66.79% 58.93% 92.19% 100%
48°h 29.96% 29.61% 20.96% 80.11% 96.73%
FHE AR HT 22 AR TR A 140, H 2508 76 A1 FIZEFE AR DAL

Oy, AR RN 93.026% 22 AEE &l ME A A RO R TE , B 2445 K

9 A ULy SR B IR, A A S A | T 2
TR B 1TH0 5 X LE A I T H 22 A A
S BUR B | S S NI Y -2 (1| POl A2 & s
AL R85 B 05 SR AT R T R U5 54K,
I HL5 22 R 2R A A b i A e 28 5, (HH
ZEO R, BT LA 22 A8 A il By 1 22

XAt B 2 AT T RN 7 R 8 B TR AT G e i A
FH 7R EE R 0.0125 mL/mL i, #BHEXTX WAk 15 7
R EAMEIER . BeAh, F 22 T8 K I TE S e
i XA 49 D L T LA AR e P B o VR D R AR
i Xof A 47 D ) 0 )V FH AR X 8 55

25 LRI B A K ZE RS 22 AR R, 24
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