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Volatile Oil Obtained from Yulan Magnolia
Flower Bud with Different Methods
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Abstract: The paper reduced that the volatile oils was obtained from Yulan Magnolia Flow-
er Bud with SFE, microwave, ultrasonic distillation, regurgitation distillation and steam
distillation. The optimum condition was determined by the orthogonal experiments. The
yields of volatile oils extracted with six methods are 4. 38 % (SFE) . 3. 10% (microwave dis-
tillation) . 2. 90% (microwave extraction) , 2. 80 % (ultrasonic distillation) . 2. 60% (regurgi-
tation distillation) . 2. 28% (steam distillation). And 52 chemical components and their rela-
tive contents were identified by GC/MS method. The common main components of six
methods were camphor, 3,7-dimethyl-1,6-octadien-3-ol, caryophyllene, a,a,4-trimethyl-3-
cyclohexene-1-methanol and [ s (E,E) ]J-1-methyl-5-methylene-8-(1-methylethyl)-1, 6-cyclo-
decadiene. This offers us scientific base for researching active components and resource u-
sing of Yulan Magnolia Flower Bud.
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Tablel Results of orthogonal test (1.5.1)

(1.5.1)

4

(1.5.4)
Table 4 Results of orthogonal test (1.5.4)

No. Dunker Distillation  Yield No. Dunker Radicalization  Yield
Granularity Solvent
time/h time/h /% time/h time/s /%
1 6 4 2.03 1 4 50 0.63
2 12 6 2.28 2 6 60 1. 07
3 24 8 2.17 3 12 70 0. 90
4 20 6 6 1. 87 4 6 50 2.13
5 20 12 8 1.99 5 12 60 2.90
6 20 24 4 1.82 6 4 70 2.30
7 40 6 8 1.76 7 12 50 1. 31
8 40 12 4 1. 64 8 4 60 1.52
9 40 24 6 1.72 9 6 70 1.09
K, 2.16 1. 89 1. 83 K, 0. 87 1. 36 1.48
K, 1. 89 1.97 1. 96 K, 2.44 1.83 1.43
K; 1.70 1. 90 1.97 K; 1.31 1.43 1.70
R 0. 45 0.08 0. 14 R 1.58 0.47 0.27
2 (1.5.2) 5 (1.5.5)
Table 2 Results of orthogonal test (1.5.2) Table 5 Results of orthogonal test (1.5.5)
No. Distillation Dunker Yield No. Granu- Dunker Radicalization  Yield
Granularity
time/h time/h /% larity time/h time/s /%
1 3 6 2.04 1 12 1200 2.41
2 4 12 2. 60 2 24 1800 2. 86
3 20 3 12 2.23 3 20 12 1800 3.10
4 20 4 6 2.21 4 20 24 1200 2.58
K, 2.32 2.14 2.13 K, 2.64 2.75 2.76
K, 2.22 2.41 2.42 K, 2.84 2.72 2.72
R 0. 10 0.27 0.29 R 0. 20 0.02 0. 04
3 (1.5.3) 6 (1.5.6)
Table 3 Results of orthogonal test (1.5.3) Table 6 Results of orthogonal test (1.5.6)
No. Frequency Ultrasonic Distillation Yield No. Extraction Extraction Extraction Yield
pressure temperature S o
/kHz time/min time/h /% /MPa /C tme/min /%
1 40 15 3 2. 40 1 16 35 60 2.24
2 40 25 4 2. 80 2 16 40 90 2.29
3 40 35 5 2.68 3 16 45 120 3.08
4 30 15 4 2.43 4 18 35 90 4. 38
5 30 25 5 2.51 5 18 40 120 3.37
6 30 35 3 2.36 6 18 45 60 3.36
7 20 15 5 2.12 7 20 35 120 4.12
8 20 25 3 2.18 8 20 40 60 3.29
9 20 35 4 2.07 9 20 45 90 3.35
K, 2.63 2.32 2.31 K, 2.54 3.58 2.96
K; 2.43 2.50 2.43 K, 3.70 2.98 3. 34
K; 2.12 2.37 2.44 K; 3.959 3.26 3.52
R 0. 50 0.18 0.13 R 1. 16 0. 60 0. 56
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Fig. 1 TIC of the volatile oil from Yulan Magnolia Flower Bud with 6 methods

1—Steam distillation; 2—Regurgitation distillation; 3— Ultrasonic distillation;

4—Micromave distillation; 5—SFE-CO,; 6—Micromave extraction
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Table 8 Analytical results of chemical components of the volatile oil extracted with different methods
from the Yulan Magnolia Flower Bud
Relative content/ %
R ‘ Molecular ) Similarity
No. “ompoun tr/min .
formula 1 2 3 4 4 6 /%
2- -5-(1- )- [3.1.0]- -2-
1 CioHis 6.44  0.29 0.29 0.20 0.12 0.25 — 98
2-Methyl-5-(1-methylethyD)-bicyclo[ 3. 1. 0 Jhex-2-ene
2 « a-Pinene CioHis 6.61 4.24 4,79 4.15 2.68 4.42 0.25 97
3 Camphene CioHis 7.00 2.74 3.00 2.67 1.57 2.58 0.20 98
4 8 B Phellandrene CioHis 7.67 4,73 6.65 6.33 5.44 5.98 0.59 94
5 I3 B-Pinene CioHis 7.77 9.28 9.45 8.70 6.27 9.19 0.92 97
6 s ﬁ*Myrcene CioHys 8.18 0.86 1.13 0.87 0.70 0.94 93
7 (+)-4- (+)-4-Carene CioHis 9.08 0.74 0.54 0.36 0.11 0.51 — 96
1- -2-(1- )-
8 CioHyy 9.38 0.69 0.63 0.53 0.42 0.57 94
1-Methyl-2-(1-methylethyl)-benzene
9 o 0-Limonene CioHis 9.54 3.39  — — 2.55 3.09 0.29 95
10 Eucalyptol CioHi50 9.64  27.70 25.65 25.19 16.15 23.10 6.52 99
-3,7- -1,3,6-
11 CioHis 10. 35 0.07 0.07 0.08 92
(Z)-3,7-Dimethyl-1,3,6-octatriene
1- -4-( )-1,4-
12 CioHis 10,79 1.34 1.07 0.77 0.38 0.99 0.10 96
1-Methyl-4-(1-methylethyl)-1,4-cyclohexadiene
13 3 cis-B-Terpineol CioHisO 1113 0.29 0.34 0.52 0.66 0.35 0.50 94
1- -4-(1- )-
14 CioHis 11.94  0.70 0.59 0.48 0.31 0.54 0.09 89
1-Methyl-4-(1-methylethyl)-cyclohexene
15 -3 trans-3-Terpineol CioHisO 12.29 — 0.21 0.34 0.37 0.23 0.35 95
3,7- -1,6- -3-
16 CioHi50 12.37  2.54 1.86 1.85 1.27 1.99 1.07 95
3,7-Dimethyl-1,6-octadien-3-ol
17 Camphor CioHi50 13.92  11.46 8.85 9.02 6.51 8.21 4.31 98
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Relative content/ %

d Molecular Similarity
No. Compoun (R /min
formula 1 2 3 4 5 6 /%

R-4- -1-( )-3- -1-

18 CioHisO 15.00 2.23 1.42 0.97 0.17 1.40 0.14 96
R -4-Methyl-1-(1-methylethyD)-3-cyclohexene-1-ol
asasd- -3- -1-

19 CioHisO 15.42 5.90 4.35 4.46 3.22 4.84 3.97 93
asa+4-Trimethyl-3-cyclohexene-1-methanol

20 3,7- -6- -1-  3,7-Dimethyl-6-octen -1-ol CioHz O 16. 52 — 0.22 0.16 0.05 0.21 — 94
3,7- -2,6- -1-

21 CioHisO 17.25 0.23 0.23 0.15 0.12 0.23 — 87
3,7-Dimethyl-2 , 6-octadienl-1-ol

22 Bornyl acetate Ci12H20 O 18.11 0.86 0.80 0.74 0.67 0.97 0.55 99

23 2- 2-Undecanone Ci1Hp20 18.28 — — 0.05 0.04 — — 96
1- -4- -3-(1- )-1-(1- )-

24 4-Ethenyl-4-methyl-3-( 1-methylethenyl )-1-( 1- Ci2 Hao 19.43 — — — — — 0.13 99
methylethyl)-cyclohexene

25 a a-Cubebened8 Ci5 Hau 19.72 — — 0.13 0.13 0.14 0.15 95

26 Copaene Ci5 Hoy 20,71 0.34 0.28 0.42 0.40 0.40 0.53 96

27 Caryophyllene93 Ci15 Hay 21.42 2.27 2.22 3.21 4.26 3.12 5.67 98

28y y-Elemene 93 Ci5 Hau 21.57 — — 0.10 0.08 0.10 0.17 96

29 'S trans-a-Bergamotene Cis Hay 21.73 — — 0.12 0.18 0.12 0.24 96

-7,11- -3- -1,6,10-

30 Ci5 Hay 22,17 0.87 0.95 1.32 1.90 1.21 3.05 93
(E)-7,11-Dimethyl-3-methylene-1,6,10-dodecatriene

31 Aromadendrene Ci5Hay 22.43 — 0.23 0.32 0.36 0.30 0.73 98
1.2.3.4a,5.6,8a -7- -4- -1-(1. ayda. as
8a.a)- 1,2,3,4,4a,5,6,8aOctahydro-7-methyl-4-

32 CisHau 22.67 0.37 0.37 0.44 0.39 0.46 0.75 97
methylene-1-(1-methylethyD-(1. a, 4a. a» 8a. a)-naph-
thalene
s (E,E)-1- -5- -8-( )-1,6-

33 [s(E,E)]-1-Methyl-5-methylene-8-(1-methylethyl)-1, Cis Hay 22,79 2,28 2.77 4.38 7.99 3.47 11.87 96
6-cyclodecadiene
2.6 (1 3 31} 2

34 2, 6-Dimethyl-6-(4-methyl-3-pentenyl)-bicyclo[ 3. 1. Ci5 Hau 22,98 0.49 0.52 0.79 1.16 0.74 1.68 97
1Jhept-2-ene

35 Bicyclogermacrene Ci5 Hay 23.12 — 0.21 0.28 0.39 0.23 0.81 94
1,2,4a,5,6,8a -4,7- -1-(1- )-(1.

36 asda. as8a.0)- 1,2,4a,5,6,8a-Hexahydro-4,7-dime- CisHau 23.17 0.53 0.58 0.64 0.34 0.68 0.62 98
thyl-1-(1-methylethyD-(1. ¢, 4a. a,8a. «)-naphthalen

37 o oa-Farnesene Ci5 Hay 23.27 0.42 0.60 0.33 1.13 97
2 59 © 440 1 21

38 Cis Hay 23.48 0.73 0.84 1.16 1.20 1.18 2.20 97

sopropyl-5-methyl-9-methylene-bicyclo[ 4. 4. 0]dec-1-ene
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Relative content/ %

d Molecular Similarity
No. Compoun (R /min
formula 1 2 3 4 5 6 /%
1,2,3,5,6,8a -4,7- -1-(1- )-(1S-
39 )>-  1.2,3,5,6,8a-Hexahydro-4, 7-dimethyl-1-(1- Cis Hay 23.66 2,26 2.73 2.78 0.92 2.97 1.98 97
methylethyl)-(1S-cis)-naphthalene
40 Calarene epoxide Ci5 H O 24,28 — — 0.05 0.06 — — 86
3,7,11- -1,6,10- -3- 3,7,11-Trim-
11 Ci5 Ha O 24,41 0.81 1.17 1.02 1.03 0.96 2.56 92
ethyl-1,6,10-dodecatrien-3-ol
la,2,3,5,6,7,7a, 7b- -1,1,7,7a -[1aR-
(la. a+7.as7a. a+7h. @) -1H- [a] 1a,2.3,5,
12 C15 Hag 24. 69 — — 0.11 0.48 0.07 0.89 95
6,7,7a,7b-Octahydro-1,1,7, 7a-tetramethyl-[ 1aR-(1a.
as7.as7a. as7h. @) ]-1H-cyclopropa[ a]naphthalene
1- -1,7- -4- -2,7- 1-Hydroxy-
43 Ci5 Ha O 24,76 0.44 1.06 1.73 11.11 0.91 19.79 95
1,7-dimethyl-4-isopropyl-2, 7-cyclodecadiene
4 - (-)-Spathulenol Ci5 Ho O 24, 80 — 0.17 0.16 — 0.15 — 95
45 Caryophyllene oxide Ci5H2 O 24,93 0.26 0.36 0.39 0.45 0.39 0.79 96
46 r-Cadinol Ci5 Ha O 26,13 0.86 1.35 1.34 0.49 1.33 1.06 90
47 a «-Cadinol Ci5Ho6 O 26. 44 0.83 1.53 1.54 0.49 1.47 0.79 98
3,7,11- -2,6,10- -1-
48 Ci5Hz6 0O 27.87 — — 0.06 0.35 — 0.23 91
3.,7,11-Trimethyl-2,6,10-dodecatrien-1-ol
49 Farnesol Ci5 Hag O 28.05 1.70 5.25 3.79 6.58 4.27 11.72 94
(E\E)-3,7,11- - -2,6,10- -1-
50 (E,E)-3,7,11-Trimethyl-acetate, 2,6, 10-dodecatrien- ~ Ci7 H2502 31.83 — — —  0.29 — 0.28 94
1-ol
51 Hexadecanoic acid Ci6 Ho2 Oy 34,93 — — — 1.98 — 0.16 96
9,12-
52 Ca0 Hz6 02 38.94 — — — — — 1.25 99
9,12-Octadecadienoic acid ethyl ester
2.3.3 s o 1.5.1
, 27.70%., 1.5.4
o CO; 16.15% 1.5.1
, 1.70%., 1.5.6
20~ 30 min s 11.72%.
, 9.6
’ 15 N \&,(194’ ’3’
min , ; -1- . s (E,E)-1- -5-
s ( )’196’ o

15 min ,
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Table 9 The major components of the volatile oil in the Yulan Magnolia Flower Bud
No.  Main compounds ‘ ! ’ ° ’ !
1 a a-Pinene —
2 Camphene
3B g-Phellandrene —
4 3 p-Pinene —
5 o J-Limonene — — —
6 Eucalyptol
7 3,7~ -1,6- -3-  3,7-Dimethyl-1,6-octadien-3-ol — — — —
8 Camphor
9 asasd- -3- -1- a»a»4-Trimethyl-3-cyclohexene-1-methanol
10 Caryophyllene
Z-7.11- -3 -1,6,10-
M (2)-7,11-Dimethyl-3-methylene-1, 6, 10-dodecatriene
12 s(E.E)>1-  5- -8 )-1.6-
[s(E,E) ]-1-Methyl-5-methylene-8-(1-methylethyD)-1, 6-cyclodecadiene
13 2- 5 -9 - [440)  1-
2-Tsopropyl-5-methyl-9-methylene-bicyclo[ 4. 4. 0 ]dec-1-ene
14 1.2,3,5.6,8a 4,7 -1-(1- (18- - —
1,2.,3,5.6.8a-Hexahydro-4,7-dimethyl-1-(1-methylethyl)-(1S-cis)-naphthalene
3,7,11- -1,6,10- -3-
1 5.7.11 Trimethyl1.6.10-dodecatrien-3-ol S
- 1,7 -4- -2,7-
10 1-Hydroxy-1,7-dimethyl-4-isopropyl-2., 7-cyclodecadiene
17 Farnesol —
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