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The‘ Effect of Different Extraction Methods on the Compositions
of Essential Oils of Mck.elia alba Flowers, |
Jui—Chung, Shieh
(Summary)

The purpose of this study is to investigate the essential oil yields and compositional
variations of Michelia alba flowers extracted by different processes; such as water distil-
lation, steam distillation, organic solvent extraction, enfleurage, simultancous steam
distillation-extraction (SDE), and super critical fluid extraction (SCF). The extracted
essential oil components were analyzed and differentiated by GC-MS$S Spectroscopy and
GLC retention time. The results indicate that:

1) Essential oil yields from water distillation, steam distillation, organi¢ solvent extr-
action and SCF are roughly equal, being in the range of 0.78 to 1129 (v/w dry
material). Yields from enfleurage and SDE tend to be lower.

2> Enfleurage can not extract the essential oil of Michelia alba completely, therefore,
is not suited for the purpose, ‘

3) The GC-MS analysis indicates that the major components of Mickelia alba flower
essential oil are linalool, f-caryophyllene and 17 other compounds (Table 3),

19894F 4 HiZEE
1989411 A 5BiR



—178 —

HME~TABRTEREREHRRT ZR TR

4) Essentlal oil of Michelia alba extracted with water distillation, steam distillation,

SDE and organic solvent extraction contains large amounts of linalool,

The enieur-

age oil has major components of methyl 6, 9, 12-octadecatriencate and methyl lino-

leate. The SCF oil,

on the other hand, contains mostly methyl linoleate and

terpinene, Apparently, different extraction processes give essential oils of different

yvields and characters.

5) Only water distillation and steam distillation products are free from the reddish

tinge of other extracted essential oil.

Key words: Essention oils, Water distillation, Steam distillation, Organic solvent extraction, Enfl-
eurage, Simultaneous steam distillation—extraction (SDE), Super critical fluid extraction
(SCF), Gas chromatograph—Mass spectrometry (GS-MS),. Gas chromatograph, Retenion time.
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Table 1: Yield difference of essential oils of AMichelia alba with different exiraction methods.

REOTE L AREE  ABREGE AEEEREE b 5 . PRAREE EERKB
methods Water Steam Organic _solv- gk EERE®E
RmER distillation  distillation  ent extraction LNHICUTAEe pimaSDEY  (SCF)
1.49 0.94 0.92 0.7 0.8 0.82 1.10
1.16 115 ° 0.74 1.14 0.39 0.60 0.92
T I R N
: . . 1.31 0. . 4 0.35
BARAAUCHBIE 140 068 045 1'84
0.98 1.00 0.70 0.76
0.82
1.02
W oW A D @ 0.8-1.49  0.68-1.20  0.45-1.48  0.2-0.8 0.4-0.82  0.35-1.10
MM aREHME . 112 0.95 0.96 0.47 0.59 0.78.

B LEEEREAER (V/Wigs) o
2.8DEERIE KR —f RawaEsE (Simultaneous steam distillation-extraction) & o
3. SCPE RSBk (Super critical fiuid extraciion) ¥ ¢
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Table 2: Volatile compounds identified in the essential. oils of Mickelia alba flowers

by Cepillary Gas chromatograph-Mass spectrometry

GeMSOCMS waw gy g ATR AT R L B EEHEEHEAE O
AR o. of molecu- molecular  base
% (1) Cmni) identified Compounds 321515[:;0- lvav;ignt formula peak main fragments m, e
3 2.0 Cis-Linalool oxide 1 170 CyoHuO; 59  43,83,55,94,67,93,111
4 2.2 trans-Linalool oxide 2 170 C)H1 0, 59  48,65,67,68,93,94, 111
6 3.2 [RERE 3 154 CyoHuO 7L 41,43,93,55,60,80,121
1 ar STEERL 4 m cm a REgesirm,
9 4.6 p—Hamulene 5 204  CiHu 93 43,80,55,121,67, 147
10 5.4 Tsovaleric acid 6 102 CiHyO; 74_' 41,57,87
1 5.6 ‘;:.’?fpjﬁ;eol 7 164  CyoHiO 59 43,93,_121,41,31,136,63‘
12 6.3  Aromadendrene 8 204 CsHy 41 égi: %gf i%sl)Q, 91,93, 81,67,
18 84 EEBAERE 9 19 CuHuO: 69  93,67,77,121,55
15 9.0 BTTHR 10 154 CyHuO 4 69,93,121
17 109 FHEE 1 aloohol 1L 122 CHO 91  44,65,122
18 12.0 @EE 204 CysHa 41 ‘ig' ?2621 +93,105,77,121,
19 12.7  Phenethyl propionoate i2 178  CyHu0: 104 57,77,91,41,44
23 14.8 R'}%I}';?fﬁgeml 13 178 CyHuO: 178 91,147,163,103,107,116
28 19.2 2pff:3g§§2¥1 Z-methyl 14 192 CHuO: 104 43,91,71
0 201 ﬁ%ﬁ?fﬁgeml 15 178  CuHuO. 178 107,163,91
2 216 wET 204 CiHi 43 ﬁf}éﬁégfégg'lzl:133-
38  27.4 Tetradecane 16 198 Cubn 4; 57,71,85,91
39 310 Methyl linoleste 17 294 CuHuO; 67 5i°0,01,9.109,123, 137,
10 3.0 Methyl 6,9,12-octadec- 18 22 CyHyOs 79 41,67,55,43,95, 108, 121,

atrienoate

(&) (1)in elution order en Fused silica Carbowax 20M Capillary: Column (20M)
(2)iiain fragments in decreatsing intensity order
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Table 3: Variation of contents of Essential oil components from the flowers of Mickelia

alba with different extraction methods

BT

Extraction

. & % Compounds imx a8 HUBH mow mepiosmefi
Water .

S
: Steam Organic Enfleu- 55
methods £ & p EETE disiill- distill~ solvent B ﬁﬁi alla
Identifi- a4i0n . . rage {SDE) (SCF)
Compounds cation ation  extracti-
% % on % % % %

1 3.32 ZERTHE RT  3.57

n-butyl acetate

5 8.15 g:ﬁﬁfff:ﬁ " RT 087 0.2 9.03  10.99
7 8.94 aldehyde C-26  RT 1.16  1.30 8.17
-1 9.87 benzyl formate RT 4.71
8 10.32 ngrs S ms 6920 7413 43.7%6 895 47.76  1.91
9 1.0'96 ‘ Eﬁgﬁ ethyl alcohol (I}{C’EI:MS 8.93  trace
13 B9 STPEE SFms 031 032 2.8 143 016  4.87
19 1859  PETEM bl Goms 166 266 3.03 Lu L1
21 19.39 FEE RT 516 3.35 0.3 trace 7.1
22 20.44 'ﬁzgﬁﬁﬁlle‘ne s 0.08 trace  2.91  0.26
24 21.29 £ JRRERI & s 001 0.5 435 115 188 0.7
35—1 39.38 methyl linoleate GC-MS - ' 7.47 18.9 1.87  26.47
36 43.08 Methyl6.%.12-  GC-Ms 9.7 31.4

1 1. RTE=EE9mE] (Reieation time.) » £ Gas chromatograph {£5% o

2, GC-MSz({#i FiCapillary Gas chromatograph-Mass spectrometry#&7E o

3. SDEZ R ATEREE—F B 5 (Simultancous steam distillation-extraction) 355 o

4. SCFERER B E M (Super Critical fluid extraction) #5530

5. ERTEREHRME REER L EWERE » EHaHEEHE (Linonene ) (Peak 6) 1 BiEEPE:
Benzyl acetate) (Peak 100 » f284 (Borneol) (Peak 11) » fB-RREE (CGeraniol) (Peak 14)
» BTG (Isbéafroie) (Peak 18) » FILEFEE (Methyl vanillin) (Peak 25) » EIETHRE
fid (Nerolidol) (Peak 26) ¢ Zgﬁﬁﬁﬁﬁ (Ethyl vanillin) ( Peak 27) » 3HEEER (Phenyl
beﬁzoate) (Peak 29) E Amyl cinnamic aldehyde (Peak 32) SR 4E% » BEEL » HRTIRE

. tho
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Table 4: The content of components of the steam distillzated essentizl oil of Hichelia

alba flowerg previously extracted by enfleurage.

#* - # B R M : t & B L WB R T
" ZHE RS SR
Peak No. Retention time Compounds ‘ %
: (ML
8 10.32 Linalool ) .53
11 ' 1244 i ' _ 0.22
Borneol
a— LA B
13 13.9 au—'il“erpineol 0.46
' HTER .
19 18.59 l?iiethyl eupenol 1.35
21 19.39 _ BHERE 1.55
' Coumarin
e—-TEHiRR
22 20.44 g—Caryophyllene 1.09
- IR
24 21.29 | £ REm 1.15.
24-1 22.00 3.22

28-1 24.55 3.33

* The compositional contents of the steam distillated oil of M. alba flowers previously extracted by

enfleurage. o ’

B1:: § # _ B2 EReE SR ERERY
Figure 1: Flowers of Michelia alba. : Figure 2: A plantation of Michelia alba near
Chia-I eity. Taiwan.
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B3: EZREEARKEELREHEY (i
Figure3. : Waier distillation of Michelia alba flowers.
i

B4 EEERAAEABREEBREREY (i)
Figure 4 : Steam distillation of AMichelie alba flowers.
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AERFAIE(Chassis) 2 asg kb s
ﬁi*)ﬁ'fﬁaﬂﬁ > 'ﬁ'*}fi.&_f:. - (F;’»"‘ff-f"?)

Fig 5 : Enfleurage process of Michelic
alba  flowers, (Spreading of

flowers on top of the fat layer
on the glass plates of the chassis.)
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7 93 MF—CaH,—Ha0

43 55
69
80 M*—CHa—H20

121 Mt—H0)

' [ 136
111, | /
T i 1 T f] 1 ] 4 [) U T T T T T T t

40 60 80 100 120 140 160 m/ e

B7. »RASENEE
Fig 7 . Mass spectrum of Linalool (peak 6) from Mickelia alba oil.

/—_3.0

55 67 g 81

b ,L
- 40 &0 80 100 120 140 160 180 .- 200 220 m/e
B8 . A—THHpWHER. '
Figure 8 . Mass spectrum of g-caryophyllene (peak 7) from Michelia alba oil.

4 Imr—
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57
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Ll .1_.. 1 |-

LIDMRLAR b i i B i i Uk bkl M S SLLRT LAA Lk bt A il MARI AEEL] MEM MAEM L L m/e
40 @0 80 100 120 14C 160

B9 . Isovaleric acid Wi

Figure 9. Mass spectrum of Isovaleric acid (peak 10) from Michelia alba oil.
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91

40 60 80 100 120 140 160 180

B10. RIHEWHER
Figure 10.Mass spectrum of Phenyl ethyl alcohol (peak 17) from Michelia

alba oil.
178
M+
M™—CH,
mM*—0CH,
91 107 .
M*+—2x—0CH, 16
L‘ 116 135
| l""IL[‘L jll 1Il LA Sl R Sl WS Ll M M i | .""'"/
40 80 80 100 120 140 160 . ° 180 200 220 m/e

Bil. PETSEBYIER :
Figure 11, Mass spectrum of Methy! eugenol (peak 23) from Mickelia alba oil.

i Irl.:,]’l .

40 60 B0 100 1200 - 140 ° 1860 180 200

E12. ‘Tetradecane®#E
- Figure 12, Mass spectrum of Tetradecane (peak 38) from Michelia alba oil.



BEE— T AR T EH ERTERRR S ZR 2R

— 190 —

‘[i0 2qIp Dijayorpy wiody (% Hedd) 31E0UALIIRAPEIR()-ZL ‘6 ‘9 [AYIRIN jo wniwads ssel @ FT 14
@8 i, 9leouarIiedspelde [Ala  : VIE
ol 0zl ool

oel o9l

06z 082 092 ove 144 002

‘10 2qir vipaypy 103 (GE dead) atee|oul] (AU JO umideds SSE[. B
W8l srmejoul] AQIPW: £TH

062 08¢ 09¢ ore A4 00¢ 08l 09l Ol ozl ool 08 09 of
Honadsgsag i L ' -\_.—T‘i_.—j._}*_.‘
ozz 902 £61 Hm.H 51 "
£9z7 o/ —W 6.1 691 o i
ztgy Mo e |
0 o i
}
29 i
5
o0¢ I\ 8 2 g5 =w
19




RESBRFRRHETY » 4 (O 1177—195 , 1989.

+ . -
HO )
A — , B-Ocimene-y
N - ) I —c.h,
i .

. m/e g3
m/e 154 m/e 136

HO /.e---
.. +
m/se 71
H15: wHAisraTHaLER
Fig 15 :Possible fragmentation of Linalool.
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Figure 16 ; Possible fragmentation of g-Caryophyllene.
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Figure 17 : Gas-liquid chromatogram of Micheliz alba oil with different extraction methods by

SE-30 column.

1 N-buty! acetate
7-1 Benzyl formate
11 Borneol

17 Geranyl acetate
22 .s-caryophylléne

7 Aldehyde C-26
9 Phenyl ethyl alcohol
14 Geraniol
21 Coumarin
35-1 Methyl linoleate -

5 a-terpinene

8 Linalool

13 a-terpineol
19 Methyl eugenol

24 g-ionone

36 Methyl 6,9,12-Octadecatrionoate
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Fig 18 : Gas-liquid Chromatogram of components of the steam distillated essential oil

of Micheliz albz flowers previously extracted by Enfleurage.
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