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APPENDICES

A. The chemical components ofessential oil isolated from selected Lauraceous Plants

Retention time Compound Structure
(min)
4.38 a-thujene

4.98 tricyclene
5.03 o-pinene

5.48 camphene
5.98 sylvestrene
6.01 benzaldehyde
6.08 sabinene

6.09 i1sosylvestrene

6.11 myrcene
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Retention time Compound Structure
(min)
6.25 [3-phellandrene
6.37 6-methyl-3-hepten-2-one
6.54 [3-pinene
6.83 n-decane
7.11 a-phellandrene
7.16 O-3-carene
7.44 §-2-carene
71.59 o-cymene
7.78 verbenene
7.88 limonene
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Retention time Compound Structure
(min)
7.94 trans-sabinene hydrate acetate O-Ac
s
7.98 1,8-cineole
0
8.09 terpin-+-ol-acetaie
8.13 (Z)--ocimene
8.48 (E)-procimene Y
E
-
8.91 y-terpinene
951 cis-linalool oxide
9.61 trans-sabinene hydrate
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Retention time Compound Structure
(min)
9.76 o-terpinene
9:93 terpinolene
10.13 trans-linaloo! oxide
OH
10.23 2-nonanone CH3CO(CH2)gCH3
10.27 1, 4-cineole
10.35 verbenone ‘
g o
10.44 n-heneicosane CH3(CH2)19CH3
10.81 linalool STOH
11.73 a-campholenal o)
Y
11.81 trans-para-menth-2-en-/-ol ., ,OH




Retention time Compound Structure
(min)
12.54 camphor
12.76 citronellal
13.19 cis-limonene oxide
13.25 acetophenone
13.46 (Z)-cinnamy| alcohol
b4
— OH
13.66 ethyl benzoate oé ]rO-CHZCH;;
13.88 santolina alcohol OH
JL
13.93 isoborneol .
g (OH
13.99 borneol
OH
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Retention time Compound Structure
(min)
14.16 terpin-+4-ol
:;OH
14.88 methyl chavicol O-Me
|
14.98 a-terpineol
: 30H
16.34 citronellol
16.63 neral
N
H”~0
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16.81 (Z)-cinnamaldehyde
O
;Z
\—4
H
17.23 cis-carveol
i _ OH
17.38 geraniol
OH




Retention time Compound Structure
(min)

17.94 (Z)-m ethyl cinnamate

x OMe
18.04 /7-pentyl benzoate
18.44 bornyl acetate O/Ac
18.46 isobornyl acetate _ O/c

>e

18.50 2-undecanone CHSCO(CHZ)SCH3
18.61 (E)-cinnamaldéhyde
18.77 géranial o
18.99 (2)-iso safrole

19.79 a-terpinyl acetate
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Retention time Compound Structure

(min)
20.63 d-elemene
20.17 o.-cubebene
21.02 (E)-isoeugenol
2115 [3-cubebene
21.21 (E)-methyl cinnamate
21.29 3-thujyl acetate

O-Ac
22.10 (7)-1soeugenol O-Me

H

Z/

22.38 a-copaene
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Retention time Compound Structure
(min)
22.66 n-hexyl benzoate i
NSARTNGA
2273 geranyl acetate
i/\OAc
22.93 germacrene D I
25.01 cis-verbenyl acetate
g Y 0-Ac
23.04 (E)-1sosafrole
P\
0
3
23.09 [-elemene
;A(b%
23.71 cis-f3-guiene ?
23.98 methyl eugenol O-Me

O-Me
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Retention time Compound Structure .
(min)
24.10 o-bulnesene
24.16 tetradecanal CH5(CH>);,COH
24.20 cumin aldehyde H o]
o
NS
24.33 (E)-caryophyllene
24.89 (Z)-cinnamyl acetate
~
|
NS
V4
— 0O-Ac
25.07 9-epi-(E)-caryophyllene H
; EE
Hz=
2511 longifolene /
25.23 o-gurjunene W%
\
25:39 seychellene i




Retention time Compound Structure
(min)
25.41 (Z)-methyl-butyl-benzoate 0
@)LO/\l/\
25.44 (7)-a.-bisabolene
v%\(l
25.54 cyperene H ’
25.56 allo-aromadendrene
25.58 trans-calamenene
25.73 cis-p-guaiene
25.89 a-humulene
26.03 valencene

26.58

d-cadinene
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Retention time Compound Structure
(min)
26.61 [-patchoulene _
o
2615 y-cadinene | H
A
26.82 o.-muurolene E
A
26.92 2-methyl-undecanai CH;(CH>)¢CH(CH;)COH
26.99 y-muurolene H
BE
27.34 [B-selinene I
27.38 viridiflorene
2743 1soledene
27.59 bicyclogermacrene




Retention time Compound Structure
(min)
27.63 a-selinene
27.84 epi-cubebol
27.88 [-gurjunene
28.11 germacrene A
I
28.39 cis-muurola-4(74),3-diene H
X
28.59 irans-3-guaiene
28.76 a-cadinene

28.78

cis-calamenene




Retention time Compound Structure

(min)
28.84 eugenyl acetate O-Ac

O-Ac

|

28.91 3,7(11)-selinadiene )
29.09 myristicin

7\

Me- P
;I
29.19 cadina-/.4-diene
/:\H
29.61 a-calacorene '
30.15 elemicin O-Me
Me-O O-Me

;I
30.19 germacrene B

\
30.66 (E)-nerolidol

S =




140

Retention time Compound Structure
(min)
31.29 spathulenol
31.52 caryophyllene oxide
31.47 globulol OH
H \$
31.59 a-eudesmol acetate '
, O-Ac
31.63 [3-eudesmol acetate '
O-Ac
31.96 hinesol acetate
32.26 longiborneol acetate
0
\
H
32.30 ledol ’H,
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(%)

(V5]
i
L%

cubenol

o-muurolol

epi-a.-muurolol

bicyclo-vetivenol

Retention time Compound Structure

(min)

32.44 humulene epoxide II

o
32.64 dodecanal CH;5(CH,),,COH
33.08 juniper camphor acetate )
\7/ H _:: 5O-AC
33.19 I-epi-cubenol : OH

I

)




Retention time Compound Structure
(min)
34.36 himachalol
34.48 o-eudesmol i
34.49 o.-cadinol HO
~H

i‘f vi

L
34.58 selin-1/-en-4-alpha-ol -
38.86 benzyl benzoate

Note : GC/MS Condition
Instrument model : Varian Saturn 3
Column : fused silica capillary column (30 m X 0.25 mm i.d.) coated with
DB-5 (J&w), film thickness 0.25 pm
Column programming 60-240°C rate 3.3°c/min
Injector temperature : 180°c
Helium carrier gas : 1 ml/min
Split ratio : 100 : 1
Accelerating voltage : 1700 volts
Sample size : 1 pi
Solvent : methanol (HPLC grade)
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B. Mass spectra of terpenoid and nonterpenoid compound.
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Figure 52 Mass spectra of cadinene <y-> (A) and authentic cadinene <y-> (B) by

GC-MS
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Figure 57 Mass spectra of camphene (A) and authentic camphene (B) by GC-MS
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Figure 58
(B) by GC-MS
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Mass spectra of campholenal <a-> (A) and authentic campholenal <a->

Mass spectra of carene < 5-2-> (A) and authentic carene < 0-2-> (B) by
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Figure 63 Mass spectra of caryophellene <(E)-> (A) and authentic caryophellene
<(E)-> (B) by GC-MS
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Figure 64 Mass spectra of caryophy llene <9-ep|-(E)-> (A) and authentic
caryophyllene <9-6p|-(E)-> (B) by GC-MS
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Figure 65 Mass spectra of caryophyllene oxide (A) and authentic caryophyllene
oxide (B) by GC-MS
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Figure 66 Mass spectra of cineole < |,4-> (A) and authentic cineole < |,4-> (B) by

GC-MS
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Figure 67 Mass spectra of cineole < 1, -> (A) and authentic cineole < 1, -> (B) by

GC-MS
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Figure 68 Mass spectra of cinnamaldéhyde < (E)-> (A) and authentic

cinnamaldéhyde < (E)> (B) by GC-MS
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Figure 69 Mass spectra of cinnamaldéhyde < (Z)-> (A) and authentic

cinnamaldéhyde < (Z)-> (B) by GC-MS
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Figure 70 Mass spectra of cinnamyl acetate < (Z)-> (A) and authentic cinnamyl
acetate < (Z)->{B) by GCc-Ms
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Figure 71 Mass spectra of cinnamyl alcohol < (Z)-> (A) and authentic cinnamyl

alcohol < (Z)-> (B) by GC-MS
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Figure 72 Mass spectra of citronellal (A) and authentic citronellal (B) by GC-MS
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Figure 73 Mass spectra of citronellol (A) and authentic citronellol (B) by GC-MS
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Figure 74 Mass sgectra of copaene < ot-> (A) and authentic copaene < oc-> (B) by

GC-M
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Figure 75 Mass spectra of cubebene < a-> (A) and authentic cubebene < a-> (B)
by GC-MS
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Figure 77 Mass specstra of cubebol <epi-> (A) and authentic cubebol < epi-> (B)

by GC-M
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Figure 78 Mass spectra of cubenol (A) and authentic cubcnol (B) by GC-MS
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Figure 79 Mass spectra of CLibenol <i-epi-> (A) and authentic cubenol <i-epi-> (B)

by GC-MS
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Figure 80 Mass spectra of cumin aldehyde (A) and authentic cumin aldehyde (B)

by GC-MS
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Figure 81 Mass spectra of cymene < 0-> (A) and authentic cymene < 0-> (B) by
GC-MS
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Figure 82 Mass spectra of cyperene (A) and authentic cyperene (B) by GC-MS
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Figure 84 Mass spectra of dodecanal (A) and authentic dodecanal (B) by GC-MS
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Figure 87 Mass spectra of elemicin (A) and authentic elemicin (B) by GC-MS
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Figure 89 I%llasg spectra of eudesmol <a-> (A) and authentic eudesmol <a-> (B)
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Figure 90 Mass spectra of eudesmol acetate <.-- (A) and authentic eudesmol
acetate < a-> (B) hy GC-MS
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Figure 91 Mass spectra of eudesmol acetate < (3> (A) and authentic eudesmol
acetate < (3> (B) by GC-MS
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Figure 92 Mass spectra of eugenvl acetate (A) and authentic eugenyl acetate (B)

by GC-MS
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Figure 93

Mass spectra of géranial (A) and authentic géranial (B) by GC-MS
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Figure 94 Mass spectra of geraniol (A) and authentic geraniol (B) by GC-MS
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Figure 96 Mass spectra of germacrene A (A) and authentic germacrene A (B) by
GC-MS
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Figure 99 Mass spectra of globulol (A) and authentic globulol (B) by GC-MS



163

Library Search D:\TOBSKAUAH1 Acquired: 28 Oct 1998 Scan mmber 1872
Comment

100X

frimnr T PTTPT *p PTarle' 1'I" 1 "I I'I 111" 1117

100/ CIIAIENE <CtS-BETA-> DB5-1621 $$ tHW -fl *
B1l |
n 14 X M rt Apu ciTi w1, 11 202" et
Formula C15.H24 P Rank 1 Index 895
flolvksight 0 Search Acq Localhorn On  P::tifiBE:9hl R:«21 CASH 0-0 10

Figure 100  Mass spectra of quaiene < ¢/s-P-> (A) and authentic guaiene < ¢/.y-p->
g B bypGC- 3 0 (A) g y-0
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Figure 101 Mass spectra ofgualene<nwnyf3>( ) and authentic guaiene < wans-
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Figure 102  Mass spectra of gurjunene < P-> (A) and authentic gurjunene < P-> (B)
by GC-MS
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Figure 103 Mass spectra of gurjunene < a-> (A) and authentic gurjunene < ct-> (B)

by GC-MS
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Figure 104  Mass spectra of hengicosane < -> (A) and authentic heneicosang < ->
(B) by GC-MS
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Figure 105  Mass spectra of henten->-07<? <6-methyl-5-> (A) and authentic hepten-2-
one <6-methyl-5-> (B) by GC-MS
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F|gure 107 Mass spectra of himachalol (A) and authentic himachalol (B) by GC-

MS
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Figure 108  Mass spectra of hinesol acetate (A) and authentic hinesol acetate (B) by
GC-MS
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Figure 109  Mass spectra of humulene <a-> (A) and authentic humulene < a-> (B)
by GC-MS
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Figure 110  Mass spectra of humulene epoxide I (A) and authentic humulene
epoxide Il (B) by GC-MS
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Figure 111  Mass spectra of isoborneol (A) and authentic isoborneol (B) by GC-MS
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Figure 112 Mass spectra of isohornvl acetate (A) and authentic isobornyi acetate (B)
by GC-MS
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Figure 113 I\éasg s%ectra gf isoeugenol <(zy-> (A) and authentic isoeugenol <(z)->
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Figure 114  Mass spectra of isoledene (A) and authentic isoledene (B) by GC-MS
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Figure 115 Mass spectra of isosafrole <(E)-> (A) and authentic isosafrole <(E)-> (B)
by GC-MS
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Figure 116 hgasg s;();ectra gf isosafrole <(2)-> (A) and authentic isosafrole <(2)->
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Figure 117  Mass spectra of isosylvestrene (A) and authentic isosylvestrene (B) by
GC-MS
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Figure 118  Mass spectra ijUHISJer camphor acetate (A) and authentic juniper

camphor acetate (B) by GC-MS
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Figure 119 Mass spectra of ledol (A) and authentic ledoi (B) by GC-MS
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Figure 120  Mass spectra of limonene (A) and authentic limonene (B) by GC-MS
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Figure 121 Mass spec tra of limonene oxide < cis-> (A) and authentic limonene oxide
< cis-> (B) by GC-MS

Library Search D:\TOB\KAUAN1 Acquired: 2fl Oct 1999 Scan number 649
Comment
100X
i s
A i '
’ F?"T oTnrn *nr> r1MIISIILILILLL 1P PLLLLLLE "1 p I'M
100X LINALOOL DB5-632 $$ CAS 0-00-0  »
B -
|
r,4 11 ff fy | A <1111 - -r>|1|'|'|1|'I'I"'IlIlIlI'I'I'I
Formula C10.H18.0 ank 1 Index 167

HolWeight:0 Search Acq LocalMonalOn p 'EPJF 941 R: 87b CASH -50-0

Figure 122 Mass spectra of linalool (A) and authentic linalool (B) by GC-MS
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Figure 123  Mass spectra of linalool oxide < Cis-> (A) and authentic linalool oxide
< cis-> (B) by GC-M S
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Figure 124  Mass spectra of linalool oxide < Inms-> (A) and authentic linalool oxide
<trans-> (B) by Gc-Ms
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Figure 125 Mass spectra of longiborneol acetate (A) and authentic longiborneol
acetate (B) by GC-
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Figure 126  Mass spectra of longifolene (A) and authentic longifolene (B) by GC-MS
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Figure 127  Mass spectra of mentli-2-en-7-«/ < t;ans-para -> (A) and authentic
menth'Z‘en'/'O/ < trans-para-> (B) by GC'MS
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Figure 128  Mass spectra of methyl chavicol (A) and authentic methyl chavicol (B)

by GC-MS
Library Search D:\TOBNCHULAL Acquired: 07 Dec 19S0 Scan number 1077
Comment
100y.
A -
f 'i"kﬁ)/-ﬁr 111 1101H A rH AL LI W IT T T 1T o0l
100y HETHVL CINNIOATE <(E)-> DBS-1342 §$ CAS 0-00-0  «

- il'rS"i'f'pl 1) 'r 1M1 MMM IMITINMI1I111111111111 99 ~
o rmula  C10.H18,02 Rank 1 Index 193
MolUeight:0 Search:Acq LocalNorm:0n p ™™MST 90  :9?  CAS# 0-00-0

Figure 129  Mass spectra of methyl cinnamate < (e)-> (A) and authentic methyl
cinnamate < ()-> (B) by GC-MS
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Figure 130 Mass spectra of methyl cinnamate < (2)-> (A) and authentic methyl
cinnamate < (2)-> (B) by cc-ms
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Figure 131 Mass spectra of methyl eugenol (A) and authentic methyl eugenol (s)
by GC-MS
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Figure 132  Mass spectra of 6-methylo-hepten-2-one (A) and authentic 6-methyl-5-
hepten-2-one (B) by GC-MS
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Figure 133 Mass spectra of methyl-butyl-benzoate < 2-> (A) and authentic methyl-
butyl-benzoate < 2->°(B) by GC-MS
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Figure 134 Mass spectra of methyl-undecana! <2-> (A) and authentic methyl-
undecanal < 2-> (B) by GC-MS
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Figure 135  Mass spectra of la-4(74.,),5-fllel7e < CiS-> (A) and authentic
muurola-4(14),5-diene < cis-> (B) by GC-MS
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Figure 136 Mass spectra of muurolene <a-> (A) and authentic nuiurolene < ot-> (B)

hy GC-MS
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Figure 137 Mass spectra of muurolene  y-> (A) and authentic muurolene <y-> (B)
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Figure 138  Mass spectra of muurolol <epi-a-> (A) and authentic muurolol <epi-a->
(B) by GC-MS
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Figure 139  Mass spectra of muurolol< a-> (A) and authentic rolol<. .- (B) by

GC-MS
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Figure 140 Mass spectra of myrcene (A) and authentic myrcene (B) by GC-MS
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Figure 141  Mass spectra of myristicin (A) and authentic myristicin (B) by GC-MS
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Figure 142  Mass spectra of neral (A) and authentic neral (B) by GC-MS
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Figure 143  Mass spectra of nerolidol < (e ,-- (A) and authentic nerolidol < (e)->

(B) by GC-MS
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Figure 144  Mass spectra of nonanone <2-> (A) and authentic nonanone <2-> (B) by
GC-MS
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Figure 145  Mass spectra of ocimene < (e . (3> (A) and authentic ocimene < (&,..3->
(B) by GC-MS
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Figure 146 Mass spectra of ocimene < (A) and authentic ocimene < (z,.p->
(B) by GC-MS
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Figure 147  Mass spectra of patchoulene < P-> (A) and authentic patchoulene < p->
(B) by GC-MS
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Figure 148 Mass ngec ra o%pengl benzoate < It> (A) and authentic pentyl benzoate
< >(B
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Figure 149 Mass sFectrao é)hellandrene<p>( ) and authentic phellandrene

<p-> (V) by GC-M
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Figure 150  Mass spectra of phellandrene <(x-> (A) and authentic phellandrene <a->
(B) by GC-MS
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Figure 151  Mass spectra of pinene < p-> (A) and authentic pinene < P-> (B) by

GC-MS
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Figure 152  Mass spectra of pinene <. .- (A) and authentic pinene < a-> (B) by

GC-MS
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Figure 153  Mass spectra of sabinene (A) and authentic sabinene (B) by GC-MS
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Figure 154 Mass spectra of sabinene hydrate < trans-> (A) and authentic sabinene
hydrate < trans-> (B) by GC-MS
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Figure 155 Mass spectra of sabinene hydrate acetate < Iran.s-> (A) and authentic
sabinene hydrate acetate < rans-> (B) by GC-MS

Library Search D:\KRATOP\f1EE-ttAN Acquired: 18 Oct 1997 Scan number 1239
Ccirag)ent:

A-j ‘ J |
’ ILlHl S sIsTrpn t . L LTI Tl a1

1007 SNAINAAGHD. oes-403 $

M =  ritlh~ridr I'T1"; 1" 111m" 17117 120 112 1717 17 11G
Formala C10.111U.0 _ Rank 1 Indcx 1090
fid lUeight : SearcICAIl LocalNoraCOn  1C866 F: :88  CAS# 0-80-0

Figure 156  Mass spectra of santolina alcohol (A) and authentic santolina alcohol (B)
by GC-MS
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Figure 157  Mass spectra of selin- 1 1-en -s-aipna-o1 (A) and authentic selin-/i-en -4 -

alpha-ol (B) by GC'MS

Library Search D:\TOB\CHAIT1 Acquired: 27 Oct 1998 Scan number 1778
Comment
100

BE*IMTIT o0 -~ ~ |"™'T'L Tr ITIHIF ~rn"I'M p I'rnr-4
100-x SELINA-3,7(It)-DIENE DRS 1744 $$ CAS 8-88-8

}

B l
Formula C15.H24 | Rank 1 Index 480

MolWeight 0 Search:Acq LocalMom On  p tKirJEF SWi R.*828  CAS* 0-80

Figure 158  Mass spectra of selinadiene <s .- (1 1)-- (A) and authentic selinadiene
<3,7(11)-> (B) by GC-MS
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Figure 159  Mass spectra of selinene <f3-> (A) and authentic selinene <P*> (B) by
GC-MS

182



Library Search ATOB\ [ Acqui 1 1.
y D:\TOB\TAf1S0D cquired 28 Oct 1988 Scan number 1480

100z

|
A TTiMrl o mow (- 4P L 0 1 T T N L T U Y T A e e

100* SELINENE <ALPHA-> DRS-If.31 $$

|
lz“IV'J""I‘ELI'l'n L I I S O T G T O N I O I O R

Formalla CLD.H24 Rank 1 Index 96
HolUeic/ht: Seai-ch:Acch Noreh p: 9+ Ross CASH 0-OM6

Figure 160 IC\SA(%SR/I sgectra of selinene <a-> (A) and authentic selinene <a-> (B) by
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Figure 161 Mgss spectra of seychellene (A) and authentic seychellene (B) by GC-
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Figure 162  Mass spectra of spathulenol (A) and authentic spathulenol (B) by GC-MS
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Figure 163  Mass spectra of sylvestrene (A) and authentic sylvestrene (B) by GC-MS
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Figure 164  Mass spectra of terpin-4-o/ (A) and authentic terpin-4-o/ (B) by GC-MS
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Figure 165  Mass spectra of terpin-4-o/-acetate (A) and authentic terpin-4-o/-acetate
(B) by GC-MS
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Figure 166  Mass spectra of terpinene < 7-> (A) and authentic terpinene <7->(B) by
GC-MS
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Figure 167  Mass spectra of terpinene < a-> (A) and authentic terpinene < a-> (B)

by GC-MS
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Figure 168  Mass spectra of terpineol < a-> (A) and authentic terpineol < a-> (B) by
GC-MS
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Figure 169  Mass spectra of terpinolene (A) and authentic terpinolene (B) by GC-MS
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Figure 170 Mass spectra of terpiny! acetate <a-> (A) and authentic terpinyl acetate
< (x> (B) by GC-MS
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Figure 171 Mass spectra of tetradecanal (A) and authentic tetradecanal (B) by GC-
MS
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Figure 172 IC\SAéSR/I sspectra of thujene <a-> (A) and authentic thujene < a-> (B) by
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Figure 173 Mass spectra oftr’a/' | acetate <3-> (A) and authentic thyjyl acetate

<3-> (B) by GC-
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Figure 174  Mass spectra of tricyclene (A) and authentic tricyclene (B) by GC-MS
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Figure 175 Mass spectra of undecanone < 2-> (A) and authentic undecanone < 2->
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Figure 176  Mass spectra of valencene (A) and authentic valencene (B) by GC-MS
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Figure 177  Mass spectra of verbenene (A) and authentic verbenene (B) by GC-MS
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Figure 178  Mass spectra of verbenone (At and authentic verbenone (B) by GC-MS
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Figure 179 Mass spectra of verbenyl acetate < cis-> (A) and authentic verbenyl
acetate < . > (B) by GC-MS
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Figure 180  Mass spectra of vetivenol < bicyclo-> (A) and authentic vetivenol
< bicyclo-> (B) by GC-MS
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Figure 181 gﬂgsf\/l spectra of viridiflorene (A) and authentic viridiflorene (B) by
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