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Table 24 The chemical components of essential oil isolated from selected

Rutaceous plants

Retention time *
(min)
5.09

5.28
511
6.23
6.35

6.01

6.6
6.77

6.83
1.25

1.37
1.65
1.7l

1.96
6.10

8.11

8.16
8.28

8.28

Compound

or-thujene

tricyclene
camphene
a-pinene
sabinene

[Tpinene

6-methyl-5-heptQn-2-one
myrcene

mesitylene
| ela-mentha-1-(7), 8-diene

tf-phellandrene
<5-2-carene
a-terpinene

0-Cymene

[Tphellandrene

limonene

sylvestrene
(2)-y3-0cimene

7<V-Cineol

Structure
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e
e
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¢
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4
0

q
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i
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Table 24 (Continued)

ntion time*
(min)
8.68

9.24
9.61
9.63
9.64

10.15
10.65

11.59
11.76

125
12.74
12.89
13.08

1331
13.66

13.69

13.69
13.70

Compound
(E)-?-ocimene
A-terpinene
C7.v-sabinene hydrate
[?tfra-mentha-2,4(8)-diene

m-linalool oxide

terpinolene
linalool

endo-fenchol

cis-para-m&n\h-2-QT\-1-0l
trans-para-Menth-2-en-1 -0l
isopulegol

citronellal

Ts0-isopulegol

o/ v-verbeno!
c/s-thujone

geijerene

«-decanal

methyl chavicol

Structure

¢ H3CH2)% H



Tabic 24 (Continued)

Retention time* Compound Structure
(min)
13.83 frans-thujone g
14.18 terpin-4-ol ?
1431 trans-verbenol
14.37 sabina ketone §
14.72 a-terpineol ?
14.75 terpinolene ?
15.09 trans-sabinol ﬁ,‘
15.29 n-decanol CH3(CH2)sCH,OH
15.34 dihydrocarveol g
15.36 cis-piperitol ?\
15.46 decanol acetate CH3(CHj)s=0O"Ac
15.78 trans-carveol g
15.94 trans-ascaridole
I
16.04 nerol '
| M

16.14 citronellol

' OM
16.21 citronellyl formate .

N

16.36 cis-carveol




Table 24 (Continued)

Retention time Compound Structure
(min)
16.64 neral (EK
16.86 carvone ?E
17.18 geraniol éi,ﬂ\
18.36 [-pinene oxide é
18.46 undecanal CH3(CH,)sCHO
18.48 geranial (IJ\
19.26 carvenone EEfo
19.29 (I;)-anethol <§

: |

19.31 carvacrol @,«
19.71 cis-pinene hydrate é"
19.87 (E)-citral dimethoxy 5‘:‘/[“
20.38 cis-pinocarvyl acetate £ P
20.76 o-elemene ;jg\(
21.13 Hydroxy citronellal QL
21.18 a-cubebene ;&
21.62 citronellyl acetate g}




Table 24 (Continued)

Retention time* Compound Structure
(min)
21.64 a-terpinyl acetate §
21.66 lavandulyl acetate §\
22.88 geranyl acetate gt/\w
23.03 S-bourbonene ;‘7 b

L

23.20 f-cubebene 5:'\%
2323 J-elemene @Y
23.56 y-elemene ?3%(
23.81 methyl eugenol éa:'/.,‘..
23.91 (Z)-caryophyllene <tt’;:§
24.54 9-epi-(I;)-caryophyllene ABQ}
24.99 1, 7-di-epi-f-cedrene 2&
25:15 a-frans-bergamotene- /Ea/\/Y
25.34 longifolene @j
25.53 a-gurjunene




Table 24 (Continued)

Retention time*
(min)
25.81

2591
25.91

26.04

26.05
26.96

26.96

21.18

21.23
21.33

21.34

21,63

21.17
28.07

Compouna

viridiflorene

aromadendrene
«/lo-aromadendrene

[?-bisabolene

a-humulene
A-gurjunene
seychellene
germacrene D

al-urcumene
[?-sesquiphellandrene

[?-selinene
a-selinene

bicyclogermacrene

¢/v-/Cquaiene

Structure

GV
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Table 24 (Continued)

Retention time* Compound Structure
(min)
28.11 (E)-caryophylene 7(?
28.18 germacrene A (;‘3\”/
28.19 frans-[-guaiene OQ
28.46 [-curcumene i@\
28.61 epi-cubebol C@C
i

28.73 o-cadinene g;
28.78 y-cadinene #
29.26 guaiol acetate 5\‘:@\
29.34 musk ambrette

Ypee
29.85 cis-sesquisabinene hydrate Q
30.00 elemicin
30.28 humulene epoxide 11 i :
30.32 germacrene B @jﬁ/
30.55 (E)-nerolidol St/\/{v
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Table 24 (Continued)

Retention time* Compound Structure
(min)
30.60 (Z)-nerolidol N o
=
31.05 Spathulenol @Q
31.53 n-hexyl-n-hexanoate
CH3sCH2)5=0 ~C(20)(CH2)4CH |
31.77 globulol '\>\;
31.84 S-eudesmol acetate %
32.06 hinesol CE)—Q«
32.21 f-oplopenone i
32.33 S-eudesmol q:j*
k oH

32.33 guaiol acetate ;(
32.33 (Z)-a-trans-bergamotol acetate M
32.63 selin-11-en-4-alpha-ol Y(:}Q
33.09 a-eudesmol acetate q:)*)
33.36 bicyclo-vetivenol :é
33.49 a-acorenol é’"
33.53 14-hydroxy-9-epi- i o

caryophyllene ﬂ‘:g\r:g
33.67 epi-a-cadinol &;\

T

33.71 a—muurolol °‘<"é I




Table 24 (Continued)

Retention time* Compound Structure
(min)
34.03 [-bisabolenal
| 3
34.22 juniper camphor ﬁ’[j;g
34.29 epi-a-muurolol ”oi“vc
pe
34.42 a-cadinol %]
X
34.58 ar-tumerone L)i@
34.75 longiborneol acetate
35.11 foeniculin
X Ol
35.46 epi—a-bisabolol S\f@\
|
40.74 (E, E)-farnesol
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Figure 45 Mass spectrum of acorenol (A) compared with mass spectrum of authentic acorenol
(B) by GC-MS.
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Figure 46 Mass spectrum of anethol<(E)-> (A) compared with mass spectrum of authentic
anethol<(E)-> (B) by GC-MS.

ST ST PTGl it A0 195 Sty 5

e m EROVIL | EEYHOE |3+ 111 11
10X ADAENHNE [BS1491 $ @S 0000
A B
nO U IIM il TULP I PTALLA

M%tt HZ48eend“:ﬁoq Loca™omOn P76 F:Zgn:moﬁ% 2

Figure 47 Mass spectrum of aromadendrene (A) compared with mass spectrum of authentic

aromadendrene (B) by GC-MS.
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Figure 48 Mass spectrum of aromadendrene<allo-> (A) compared with mass spectrum of

authentic aromadendrene<allo-> (B) by GC-MS.
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Figure 49 Mass spectrum of ascandol<frafls-> (A) compared with mass spectrum of authentic

caienc<delta-2-> (B) by GC-MS.
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authentic bergamotene<al/p/!'a-rraMs-> (B) by GC-MS.

50 Mass spectrum of bergamotene<alpha-trans-> (A) compared with mass spectrum of
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Figure 51 Mass spectrum of bcrgamotol acetate<(z)-ali>lia-iraiis-> (A) compared with mass
spectrum of authentic bergamoto! acelale<(z)-alpha-trans-> (B) by GC-MS.
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Figqre 52 Mass spectrum of bicyclogermacrene (A) compared with mass spectrum of authentic

bicyclogermacrene (B) by GC-MS.
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Figure 53 Mass spectrum of bisabolenal<fce/fl-> (A) compared with mass spectrum of

authentic bisabolenal<fce/fl-> (B) by GC-MS.
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Figure 54 Mass spectrum of bisabolene<foefa-> (A) compared with mass spectrum of
authentic bisabolene<i'eta-> (B) hy GC-MS.
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Figure 55 Mass spectrum of bisabo\o\<epi-beta-> (A) compared with mass spectrum of
authentic bisabolol<epi-beta-> (B) by GC-MS.
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Figure 56 Mass spectrum of bornyl acetate (A) compared with mass spectrum of authentic

bornyl acetate (B) by GC-MS.
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Figure 57 Mass spectrum of bornyl acetate<c(' -> (A) compared with mass spectrum of

aUthemiC bornyl acetatecciS=> (B) by GC'MS
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Figure 58 Mass spectrum of bourbonene (A) compared with mass spectrum of authentic

bourbonene (B) by GC-MS.
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Figure 59 Mass spectrum of cadinene«fe/ra-> (A) compared with mass spectrum of authentic

cadinene<(fe//la-> (B) by GC-MS.
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Figure 60 Mass spectrum of cadinene <ganima-> (A) compared with mass spectrum of
authentic cadinene <gamma-> (B) by GC-MS.
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Figure 61 Mass spectrum of cadinol<a/p/ia-> (A) compared with mass spectrum of authentic
cadinol<alpfia-> (B) by GC-MS.
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Figure 62 Mass spectrum of cRdinol<7i3<IBAi<7-> (A) compared with mass spectrum of
authentic cadinol<<7>i-fl/pfia-> (B) by GC-MS.
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Figure 63 Mass spectrum of camphene (A) compared with mass spectrum of authentic
camphene (B) by GC-MS.
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Figure 64 Mass spectrum of caxzne.<deita-2-> (A) compared with mass spectrum of authentic
carene <detta-2-> (B) by GC-MS.
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Figure 65 Mass spectrum of carvacrol (A) compared with mass spectrum of authentic carvacrol

(B) by GC-MS.
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Figure 66 Mass spectrum of carvenone (A) compared with mass spectrum of authentic
carvenone (B) by GC-MS.
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Figure 67 Mass spectrum of carveol<m-> (A) compared with mass spectrum of authentic
carveol<ci-> (B) hy GC-MS.
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Figure 68 Mass spectrum of carveol<trans-> (A) compared with mass spectrum of authentic

carvgol<//ou.r-> (B) by GC-MS.
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Figure 69 Mass spectrum of carvone (A) compared with mass spectrum of authentic carvone
(B) by GC-MS.
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Figure 70 Mass spectrum of caryophyllene oxide (A) compared with mass spectrum of
authentic caryophyllene oxide (B) by GC-MS.
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Figure 71 Mass spectrum of caryophyllene <(E)-> (A) compared with mass spectrum of

authentic caryophyllene <(E)-> (B) by GC-MS.
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Figure 72 Mass spectrum of caryophyllene <(z)-> (A) compared with mass spectrum of
authentic caryophyllene <z)-> (B) by GC-MS.
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Figure 73 Mass spectrum of caryophyllene <14-nydroxy-9-Epi-()-> (A) compared with mass
spectrum of authentic caryophyllene <14-nydroxy-9-epi-(g)-> (B) hy GC-MS.
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Figure 74 Mass spectrum of caryophyllene <9-Epi-(E)-> (A) compared with mass spectrum of

authentic caryophyllene <9-Epi-(E)-> (B) by GC-MS.
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Figure 75 Mass spectrum or carence/.7-di-£/>/-beta-> (A) compared with mass spectrum of
authentic carene<i,7-di-pi-beia-> (B) hy GC-MS.
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figure 76 Mass spectrum of cineal</, -> (A) compared with mass spectrum of authentic
cineol<7, -> (B) by GC-MS.
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Figure 77 Mass spectrum of citral dimemellioxy<fZj-> (A) compared with mass spectrum of
authentic citral dimethoxy<fzZj-> (B) hy GC-MS.
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Figure 78 Mass spectrum of citronellal (A) compared with mass spectrum of aythentic
citronellal (B) by GC-MS.
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Figure 79 Mass spectrum of citronellol (A) compared with mass spectrum of authentic
citronellol (B) by GC-MS.
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Figure 80 Mass spectrum of citronellyl acetate (A) compared with mass spectrum of gythentic

citronellyl acetate (B) by GC-MS.
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Figure 81 Mass spectrum of citronellyl formate(A) compared with mass spectrum of authentic
citronellyl formate (B) by GC-MS.
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Figure 82 Mass spectrum of copaene<alp/in-> (A) compared with mass spectrum of authentic
copaene<alp/w-> (B) by GC-MS.
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Figure 83 Mass spectrum of qubebene<al/pl/ia-> (A) compared with mass spectrum of authentic

cubebene<alpl/ia-> (B) by GC-MS.
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Figure 84 Mass spectrum of cubebene<fceta-> (A) compared with mass spectrum of  authentic
cubebene<beta-> (B) by GC-MS.
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Figure 85 Mass spectrum of cubebol<Epi-> (A) compared with mass spectrum of authentic
cubebol<g/ -> (B) by GC-MS.
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Figure 86 Mass spectrum of curcumede<ar-> (A) compared with mass spectrum of authentic

curcumene<ur-> (B) by GC-MS.
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Figure 87 Mass spectrum of curcumene<beta-> (A) compared with mass spectrum of authentic
curcumene<g>efa-> (B) by GC-MS.
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Figure 88 Mass spectrum of cymene<Orfie>-> (A) compared with mass spectrum of authentic
cymene<Qrt/to-> (B) by GC-MS.
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Figure 89 Mass spectrum of cyperene (A) compared with mass spectrum of authentic cyperene

(B) by GC-MS.
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Figure 90 Mass spectrum of decanal<H-> (A) compared with mass spectrum of authentic
decanal</i-> (B) hy GC-MS.
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Figure 91 Mass spectrum of decanol acetate (A) compared with mass spectrum of authentic
decanol acetate (B) by GC-MS.
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Figure 92 Mass spectrum of dec-9-en-l-ol (A) compared with mass spectrum of authentic

dec-9-en-i-ol (B) by GC-MS.
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Figure 93 Mass spectrum of dihydrocarveol (A) compared with mass spectrum of authentic
dihydrocarveol (B) by GC-MS.
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Figure 94 Mass spectrum of elemene<i>ef<2> (A) compared with mass spectrum of authentic
elemenc<beta-> (B) by GC-MS.
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Figure 95 Mass spectrum of elemene<Je/fa-> (A) compared with mass spectrum "/of "authentic

elemene<Je/fa-> (B) by GC-MS.



Hbr%&adw e\ ATAPBOONS Required 24 dn 196 Sennnber 132

100/.

o, BRI kAL T

[0 i b T T I KT
K%RH%M%SFQA'Search:AiI LocadNomOn  p:84 F:GH-R% 81% 1

Figure 96 Mass spectrum of elemene<gamma-> (A) compared with mass spectrum of authentic
elemene<gammn-> (B) by GC-MS.
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Figure 97 Mass spectrum of elemicin (A) compared with mass spectrum of authentic elemicin
(B) by GC-MS.
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Figure 98 Mass spectrum of eudesmol acetate<a//?/m-> (A) compared with mass 1spectrum of
authentic eudesmol acetate<a//?/i<2> (B) by GC-MS.
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Figure 99 Mass spectrum of eudesmol accla(e</;em-> (A) compared with mass spectrum g
authentic eudesmol aceta(e</,e/<7-> (13) hy GC-MS.
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Figure 100 Mass spectrum of eudesmol<fce/fl-> (A) compared with mass spectrum of authentic
eudesmol <bcii-> () hy GC-MS.
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Figure 101 Mass spectrum of famnescenc<(e.g)-aipna-> (A) compared with mass spectrum ol
authentic faincscene<(e.g)-alpiun> (13) hy GC-MS.
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Figure 102 Mass spectrum of foeniculin (A) compared with mass spectrum of authentic
foeniculin (B) by GC-MS.
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Figure 103 Mass spectrum of géranial (A) compared with mass spectrum of authentic géranial
(B) by GC-MS.
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Figurel04 Mass spectrum of geraniol (A) compared with mass spectrum of authentic geraniol
(B) by GC-MS.
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Figure 105 Mass spectrum of geranyl acetate (A) compared with mass spectrum of authentic
geranyl acetate (B) hy GC-MS.
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Figure 106 Mass spectrum of germacrene A (A) compared with mass spectrum of authentic
germacrene A (B) by GC-MS.

%y[ Search  C\SATURNDATARBOON? Acquired: 23 Jun 1996 Scen nuber 1633

A

GRMCENEB  [BS17/77 SS gs 0000 «

A 1 iy

t'fSﬂF'é@ht%E SearchAll LocalNorcOn 708 FzoR71 g o 2P

Figurel07 Mass spectrum of germacrene B (A) compared with mass spectrum-of authentic

germacrene B (B) by GC-MS.
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Figurel08 Mass spectrum of germacrene D (A) compared with mass spectrum of authentic
germacrene D (B) by GC-MS.
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Figurel09 Mass spectrum of globulol (A) compared with mass spectruTh of authentic globulol
(B) by GC-MS.

Li Search ¢ \SATURNDATASNUY __ Acquired: 19 Ag 1956 Scan runber 1676
ADNESENTAL QL COMRONNT

A
F
11ea B, 't:nij‘r""fl'ltnk-rjl‘l"l‘ 111 1T Eﬁé |11 |11

Xk ;i< o B S

In 1ped w1 1 1" 1111111117 111 1

RS P searchRil Locavomon  poss Frm RO iR 0 &P

Figure 110 Mass spectrum of (uaiene<cis-beta-> (A) compared with mass spectrum of
authentic guaiene<c/5-i>eto-> (B) by GC-MS.
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Figure 111 Mass spectrum of guaenc<trans-betn-> (A) compared with mass spectrum of
authentic guaiene<cis-beta-> (B) by GC-MS.
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Figure 112 Mass spectrum of guaiol acetate (A) compared with mass spectrum of authentic guaiol
acetate (B) by GC-MS.
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Figurell3 Mass spectrum of gurjunene<tf/p/ia-> (A) compared with mass spectrum of authentic

gurjunene <alpha-> (B) by GC-MS.
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Figure 114 Mass spectrum of gurjunene<ga/nnw-> (A) compared with mass spectrum of authentic
gurjunene <gamma-> (B) hy GC-MS
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Figurell5 Mass spectrum of hepten-2-one<6-wieflry/-5-> (A) compared with mass spectrum of
authentic hepten-2-one<6-methyl-5-> (B) by GC-MS
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Figure 116 Mass spectrum of hexenyl butyrate<(Z)-> (A) compared with mass spectrum of

authentic hexenyl butyrate<(Zj-> (B) by GC-MS
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Figure 117 Mass spectrum of hexyl-n-hexanoate< -> (A) compared with mass spectrum of
authentic hexyl-n-nexanoate< -> (B) by GC-MS
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Figure 118 Mass spectrum of hinesol (A) compared with mass spectrum of authentic hinesol
(B) by GC-MS
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Figure 119 Mass specuum of humulene epoxide Il (A) compared with mass spectrum of
authentic humulene epoxide 11 (B) by GC-MS
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Figure 120 Mass spectrum of humulene <aipha-> (A) compared with mass spectrum of

authentic humulene <aipha-> (B) by GC-MS
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Figure 121  Mass spectrum of hydroxy citronellal (A) compared with mass spectrum of authentic
hydroxy citronellal (B) by GC-MS
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Figure 122 Mass spectrum of isopulegol (A) compared with mass spectrum of authentic

isopulegol (B) by GC-MS
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Figure 123 Mass spectrum of isopulegol<iso-> (A) compared with mess spectrum of authentic

isopulegol 490> (B) by GC-MS
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Figure 124 Mass spectrum of juniper camphor (A) compared with mess spectrum of authentic

juniper camphor (B) by GC-MS
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lavandulyl acetate (B) by GC-MS
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Mass spectrum of lavandulyl acetate (A) compared with mass spectrum of authentic
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Figure 126 Mass spectrum of limonene (A) compared with mass spectrum of authentic limonene
(B) by GC-MS
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Figure 127 Mass spectrum of linalool (A) compared with mass spectrum of authentic linalool

(B) by GC-MS
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Figure 128 Mass spectrum of linalool oxide (A) compared with mass spectrum of authentic

linalool oxide (B) by GC-MS
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Figure 120 Mass spectrum of longibomeol acetate (A) compared with mass spectrum  of
authentic longibomeol acetate (B) by GC-MS
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Figure 130 Mass spectrum of longifolene (A) compared with mess spectrum  of authentic

longifolene (B) by GC-MS
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Figure 131  Mass spectrum of menth-2-en- |-ol<ci.9-para-> (A) compared with mass spectrum of

authentic menth-2-en-l-ol<cf5-/)ara-> (B) by GC-MS
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Figure 133 Meass spectrumof mentha-I(7),8-diene<para-> (A) compared with mess spectrum of
authentic mentha-l(7),8-diene</?ara-> (B) by GC-MS
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Figure 134 Mass spectrum of methyl chavicol (A) compared with mass spectrum of authentic

methyl chavicol (B) by GC-MS
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Figure 135 Mass spectrum of methyl eugenol (A) compared with mass spectrum of authentic

methyl eugenol (B) by GC-MS
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Figure 136  Mass spectrum of musk ambrette (A) compared with mess spectrum of authentic musk
ambrette (B) by GC-MS
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Figure 137 Mass spectrum of muurolol<al/p/w-> (A) compared with mass spectrum of authentic

rolol<al/p/za-> (B) by GC-MS
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Figure 138 Mass spectrum of muurolol<£pi-U/p/ia-> (A) compared with nmess spectrum of
authentic muurolol<Epi-a/p/ia-> (B) by GC-MS
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Figure 140

Mass spectrum of myrcene (A) compared with mess spectrum of authentic myrcene

(B) by GC-MS
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Mass spectrum of neral (A) compared with mass spectrum of authentic neral (B)

by GC-MS
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Figure 141  Mass spectrum of nerol (A) compared with mess spectrum of authentic nerol (B)
by GC-MS
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Figure 142 Mass spectrum of nerolidol<(£J-> (A) compared with mess spectrum of authentic

nerolidol<(£)-> (B) by GC-MS

430>

Library Search ¢ ...\DAIA\PIBOOH15 Acquired: 24 Jun 1996 Scan number 1793

A
MM Mm iV 4l e llmlitm" 111" 1" 1m1'M
1007. NEROUDOL <CZ)-> DBS-1724 (= CISNEROLIDOL) $ CAS 0-00-0 «
i'ﬁl'tlll"L*"ll'L'YIL'I'l ll'ﬂ“"l'r'i"l'l“r'r'l'l'1'l'!'l'1[
1 Inde())( 238

Formula C1S.H26.0 Rank
NolUeight:0 Soarch:AU  LocalMormiOn  p:882 F"W R:882 CAS# 0-00-

Figure 143 Mass spectrum of nerolidol<('ZJ-> (A) compared with mass spectrum of authentic

nerolidol<('Z)-> (B) by GC-MS
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Figure 144 Mass spectrum of cﬂnma<(|3tﬂa> (A) compared with mess spectrum of authentic
ocimene<(‘£)-foeta> (B) by GC-MS
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Figure 145 Mass spectrum of ocimene<(Z)-beta-> (A) compared with mass spectrum of authentic

anae(EHHa>E) by coMms
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Figurel46 Mass spectrum of phellandrene<al//?/ia-> (A) compared with mass spectrum of

authentic phellandrene<alpl/ia-> (B) by GC-MS
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Figure 147  Mass spectrum of phellandrene<6e/a-> (A) compared with mess spectrum of authentic
phellandrene<beta-> (B) by GC-MS
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Figure 148 Mass spectrum of pinene hydrate<cis-> (A) compared with mess spectrum of
authentic pinene hydrate<cir-> (B) by GC-MS
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Figure 149

Mass spectrum of pinene oxide<6eta-> (A) compared with mass spectrum of authentic

pinene oxide</?eta-> (B) by GC-MS
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Figure 150 Mass spectrum  pineuc <da> (A) compared with mess spectrum of authertic
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Figure 151 Mass spectrum of pinocarvyl acetate<cfj-> (A)

authentic pinocarvyl acetale<c/j-> (B) by GC-MS
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Figure 152 Maess spectrum of pinocarwl acclate<fra/u> compared with mess spectrum of
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Figure 153  Mass spectrum of piperitol <cis-> compared with mess spectrum of authentic piperitol
<US>by GCMS
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Figure 154 Mass spectrum of Sabina ketone  compared with mess spectrum of authentic sabina
ketone by GC-MS
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Figure 155 Mass spectrum of sabinene compared with mass spectrum of authentic sabinene by

GC-MS
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Figure 156  Mass spectrum of sabinene hydrate<(7.T-> compared with mess spectrum of authentic
sabinene hydrate<cr. T-> by GC-MS
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Figure 157  Mass spectrum of sabinol<fran.T> compared with mess spectrum of authentic sabinol
das>by GoMs
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Figure 158  Mass spectrum of sclin-1 I-en-4-alpha-ol compared witli mass spectrum of authentic

selin |1-cn-alpha-4-ol by GC-MS
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Figure 159 Mass spectrum of sesquisabinere liydrate<c-> compared with mass spectrum of
authentic sesquisabinene hydrate<m-> by GC-MS
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Figure 160  Mass spectrum of scychellenc compared with mess spectrum of authentic - scychclictic
by GCMS
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Figuro 161 Mass spectrum of spatluilciio! compared with mans spectrum of authentic Kpalhulenol

by GC-MS
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Figure 162 Mass spectrum of sylvesticnc  compared with mess spectrum of authentic - sylveslrenc
by GC-MS
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Figure 163  Mass spectrum of terpin-4-ol compaicd with mess spectrum of authentic lerpin-4-ol by
GC-MS
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Figure 164 Mass spectrum of terpinene<all/;/i<r-> compared will) mass spectrum of authentic

terpinene<fl//;/ia-> by GC-MS
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Figure 165 Mass spectrum of terpincnc<€a/HHM->  compared with mess spectrum of authentic
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Mess spectrum of tcrpineol«i/p/ia-> compared with mess spectrum of authentic

Figure 166
terpineol<a/plia-> by GC-MS
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Figure 167 Mass spectrum of (erpinolene compared with mass spectrunt of authentic terpinolenc

by GC-MS
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Flgure 168 Mass spectrum of thujene<fl/p/m-> compared with mass spectrum of authentic thujene

<alpha-> by cc-Ms
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Flgure 169 Mass spectrum of tricyclene compared with mass spectrum of authentic tricyclene by GC-

MS
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Figure 170 Mass spectrum of undecanone<2-> compared with mass spectrum of authentic

undccanone<2-> by GC-MS



Library Search C\S9IUNHSDOTO\BOON? Ocgulrcd: 23 Jun 1996 Scan minber 2030

' Ir~finTA ~ m—rl’ III‘I'I
1002 TURERONE <AR> DDS-2027 $%

i“'v“ H-J-‘ r‘*T’J v—rlT+3FH r3¢ 111 1120~ 221l al

Formlla CIS.11200 Rank 1 Index 1243
HolUeight:0 Searcl.:.011 LocalNorn:0 r:73S F:2EEBR:747 CASi 0-00-0

Figure 171 Mass spectrum of tumerone<flr-> compared with mass spectrum of authentic tumerone
<d->by GC-MS
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Figure 172 Mass spectrum of undecanal compared with mass spectrum of authentic undecanal by GC-
MS
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Figure 173 Mass spectrum ofvetivenol<6/cvc/o-> compared with mass spectrum of authentic

vetivenol<e/cyc/o->by GC-MS



212

Library Search CA\SATUNHNDATATHEFI  Acquired: 20 1996 Scan nunber 1510
%t: ADUt ESSENTIAL OIL{tM:O\ENT a Al

1-Fr 4-T I'W T ' 1" s Tlm I-|Vv

1
100/ DACHE DBS1620 §8 CBS 0-00-0 «

LT AL AT, A L e

F ux Cl15H24 — 1 Index 435
tlolUelght:0 Se»rcl>ftll  Loc«IMorn:On  r:B51 F:ijenun 864 CBS» 0-00-0

Figure 174 Mass spectrum of viridiflorene compared with mess spectrum of authentic viridiflorene by
GC-MS
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