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Table 24 The chemical components of essential oil isolated from selected 
Rutaceous plants

า 6 0

Retention time * 
(min)

Compound Structure

5.09 or-thujene

5.28 tricyclene
5.71 camphene
6.23 a-pinene
6.35 sabinene

6.51 /Tpinene
6.65 6-methyl-5-heptQn-2-one

6.77 myrcene

6.83 mesitylene
7.25 /ฑe/a-mentha-l -(7), 8-diene

7.37 tf-phellandrene

7.65 <5-2-carene

7.71 a-terpinene

7.96 o-cymene

8.10 /Tphellandrene

8.11 limonene

8.16 sylvestrene

8.28 (Z)-y3-ocimene

8.28 7,<V-cineol

6

è

é



T a b le  2 4  ( C o n t in u e d )

ntion time* 
(min)

Compound

8.68 (E)-/?-ocimene

9.24 ^-terpinene

9.61 C7.v-sabinene hydrate

9.63 /?tfra-mentha-2,4(8)-diene

9.64 m-linalool oxide

10.15 terpinolene

10.65 linalool

11.59 endo-fenchol
11.76 cis-para-m&n\h-2-QT\-1 -ol

12.5 trans-para-menth-2-en-1 -ol

12.74 isopulegol

12.89 citronellal

13.08 Tso-isopulegol

13.31 c/.v-verbeno!
13.66 c/s-thujone

13.69 geijerene

13.69 «-decanal

13.70 methyl chavicol

Structure

¥

V 01H

ซ

c H 3(C H 2)8c H ๐
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T a b ic  2 4  ( C o n t in u e d )
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Table 2 4  ( C o n t in u e d )

Retention time* Compound Structure
(min)
25.81 viridiflorene

25.91 aromadendrene

25.97 «//o-aromadendrene

26.04 /?-bisabolene
Î P -

26.05 a-humulene

26.96 ^-gurjunene
£ ) .

26.96 seychellene

27.18 germacrene D
Ç ^ V

27.23 a/'-urcumene

27.33 /?-sesquiphellandrene
£ ๐ .

27.34 /?-selinene
ç p r

27.63 a-selinene
s t y

27.77 bicyclogermacrene

28.07 c/.v-/Cguaiene
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T a b le  2 4  ( C o n t in u e d )
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T a b le  2 4  ( C o n t in u e d )



Library Search cะร...SDATASPIB00N15 Acquired: 24 Jun 1996 Scan number 1966 Comment ะ 100*
ๆ

Formula C15.H26.0 Rank 1 Index 888MolUe ight ะ 0 Search: All Local Norm: On p:826 F:?TCTR:843 CAS# 0-00-0

Figure 45 Mass spectrum of acorenol (A) compared with mass spectrum of authentic acorenol 
(B) by GC-MS.

Library Search c:SSATÜRN\DA“A\»ÎUI3 Acquired: 19 Aug 1996 Scan number 1137 Comment: ADUMะESSENTIAL OlL COMPONENT100X

Formula C10.แ12.0 __  Rank 1 Index 190Mol Weight ะ 0 Search: All LocalNor«:0n p:914 F : ฐฐรR: 919 CASH 0-00-0

Figure 46 Mass spectrum of anethol<(E)-> (A) compared with mass spectrum of authentic
anethol<(E)-> (B) by GC-MS.

Library Search C:\SATURNNDATANTREE Acquired: 19 Aug 1996 Scan number 1576 Comment: ADUMะESSENTIAL OIL COMPONENT100X

JjL r l-J T-Jl-v'iL t-V-iOt*1 p ■ท- ■เๆ ■■1■-เ‘‘‘1-,T'l -| H' ■1- I'‘mh + i |J'| -r ï -i-1 1 1. 1
100X AFOMADENDRENE DBS-1491 $ร CAS 0-00-0

^ I B

n O U l l M ï .‘i1. ' I 1 I 1 I ' P I 1 I 1 I ' P"l 1 I 1 I 1 I 1 I 1 I
Formula C15.H24MolUeight:0 Search:Acq Locâ orn:0n Rank 1 Index P ะ 796 F:22gn:809 CAS» 0-00-0 242

F ig u re  47 M ass sp e c tru m  o f  a rom adend rene  (A )  com pared w ith  mass sp e c tru m  o f  a u th e n tic

arom adendrene (B )  by G C -M S .
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Library Search cะ\SATURNSDflT6\PIE00N7 Required: Z3 Jun 5996 Scan lumber 1S36 Comment ะ100X
A

Formula C15.H24 _ Rank 1 Index 241NoIUeight:0 Search-AM LocalNorm:On p ะ 864 F ะ : 888 CASH 0-00-8

F igure 48 Mass spectrum o f aromadendrene<a//o-> (A ) compared w ith  mass spectrum o f 
authentic aromadendrene<a//o-> (B) by GC-MS.

Library Search cะ\SATURN̂DATA\TREE9 Acquired: 20 Aug 1996 Scan number 959 Comment: ADUtt ะ ESSENTIAL OIL COMPONENT100X

Formula C10.H16.O2 ____ Rank 1 Index 1118MolUeight:0 Search:All LocalNorm:On p:561 Fะ :612 CAS# 0-00—0

F igure 49 Mass spectrum o f ascandol<frafls-> (A ) compared with mass spectrum o f authentic 
caienc<delta-2-> (B) by GC-MS.

Library Search C:\SATURN\DATA\PIB00N7 Acquired: 23 Jun 1996 Scan number 1473 
Comment :100*

F ormula c15.H24 NolUeight :0 Rank 1 Index 108 Search: All Local Norm: On p:859 F ะ 873 CASH 0-00-0

F ig u re  50 M ass spectrum  o f  bergamotene<alpha-trans-> (A )  com pared w ith  mass spectrum  o f

au thentic  bergam otene<a/p /!a -rraM s-> (B ) by G C -M S .



linbrr 1743Library Search c : \snTtlRN\PATA\NU I 10 Acqu 1 red : 7.0 Aug 1006 Scan mConnent: ADUN: ESSENT IAL OIL COMPONENT100X

180'X BERGAN0T0L <<Z)-TRANSALPHA-> DB5-2097 $$ CAS 0 00-0 ท

11
'1 1' f • A 11* 1 ' 1 ’ 1 ■' 1 เ1 1111' 1 ' 111 ' 1 ' 1 ' 1 ' 111 ' 111โ' r»-| ท ' 1 '■

Fornula C1S.H24.0
1 f า v

Rank 1 Index
No lUo lght ะ 8 Search:All LocalNornlOn p : 790 F:JFmR:883 CASi 0-00-0

Figure 51 Mass spectrum o f bcrgamotol acetate<(Z)-ali>lia-iraiis-> (A ) compared with mass 
spectrum o f authentic bergamoto! acelale<(Z)-alpha-trans-> (B) by GC-MS.

Library Search c:NSATURN\DATA\TREE Acquired: 19 Aug 1996 Scan ทนทber 1667 
Cogent: ADUN:ESSENTIAL OIL COMPONENT100X

Formula C15.H24 ___ Rank 1 Index 470
NolUeIght:0 Search:Acq LocalNorn:0ท p:947 F:22ïlR:949 CASi 0-00-0

Figqre 52 Mass spectrum o f bicyclogermacrene (A) compared w ith mass spectrum o f authentic 

bicyclogermacrene (B) by GC-MS.

Library Search C:\SATURN\DATAVMUIZ Acquired: 19 Aug 1996 Scan nunbèr 2128 
-Connent: -ADUN: ESSENTIAL OIL COMPONENT 108-2

ๆ -ท - '"P -P "I•ท  'T n S - '“i '■ + ' rf |- 'r ' 'p iT T 'T 'T  ̂ I .-I■ท - ."I
1002 BISABOLOL <EPI—ALPHA—> DBS-2079 $$ CAS 0-00-0

At h i 1 I ’ I 1 I 1 I 1 I ' I ' I 1 I 1-เ ๆ  ๅ เ,า เ f I I I I I ‘I I 11 I T f I r r I - '"I '"I 1 I 1 I ■■ I •—I ■
Fornula C1S.H26 0 ___ Rank 1 Index 249
No IWe ight ะ0 Search: All LocalNomrOn p:826 F ะM ะ KR ะ839 CASi 0-00-0

Figure 53 Mass spectrum of bisabolenal<fce/fl-> (A) compared with mass spectrum of

authentic bisabolenal<fce/fl-> (B) by GC-MS.



1 72

Library Search cะNSATURN\DATA\PIB00N7 Acquired: 23 Jun 1996 Scan nunber 1663 
Conment ะ
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Formula C1S.H24 ____„„?anî'._î 10gห ๐1 บ eight:0 Search:All LocalNorm:On p:885 F ะ 986 CASH 0-00-0

Figure 54 Mass spectrum o f bisabolene<foefa-> (A ) compared w ith mass spectrum o f 
authentic bisabolene<i'eta-> (B) by GC-MS.

Library Search C:SSATURNSDATASNUI2 Acquired: 19 Aug 1996 Scan nunber 2128 
Comment ะ ADUM:ESSENTIAL OIL COMPONENT 100X I 1 A

1 11 , 111 , 1 1 1 rTTTm-r rt-nrn- . 1 I I . I 
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Mo IWeight ะ0 Search:Ali LocalMomlOn p:826 F:E2jÏR:839 CAS# 0-00-0

Figure 55 Mass spectrum o f bisabo\o\<epi-beta-> (A ) compared w ith mass spectrum o f 
authentic bisabolol<epi-beta-> (B) by GC-MS.

Library Search cะร. .ADATASPIB00M11 Acquired: 24 Jun 1996 Scan nunber 1085 
Co m w e n t  ะ 100*
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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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F igure 57 Mass spectrum o f bornyl acetate<c('ร-> (A ) compared w ith  mass spectrum o f

authentic bornyl acetateccis-> (B) by GC-MS.

Library Search C:\SATURN\DATA\NUI10 Acquired: 20 Aug 1996 Scan number 1382 
Comment: ADUMะESSENTIAL OIL COMPONENT100X

ท ̂ r ^ '-'T-'-r+r n - tT n “> n ^ t 1 T
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Jorrîufa _ ______Rank 1 194MolUe ight:0 Search:All LocalNorm:On P:897 F :;MElR:9B7 CAS» 0-00-0

F igure 58 Mass spectrum  o f bourbonene (A ) compared w ith  mass spectrum  o f authentic 

bourbonene (B ) by GC-M S.

Library Search c:\SATURN\DATA\NU17 Acquired: 19 Aug 1996 Scan ทนทher 1725
Comme
100X
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Fornula C15.H24 ___ Rank 1 Index 100
MolUe ight ะ 0 Search:AIl LocalMomIOn p:940 F : J77TMR :943 CAS# 0-00-0

Figure 59 Mass spectrum of cadinene«fe/ra-> (A) compared with mass spectrum of authentic

cadinene<(fe//a-> (B) by GC-MS.



Library Search c : ร.. . SDATASP I Booms Acquired: 24 Jun 1996 Scan nunber 1614 Contient ะ 1 00X

Fornula C15.H24 ___ Rank 1 Index 99
MolUelght:8 Search : A11 Loca!Nore:On p:779 F:nE«R:803 CAS* 8-08-0

F igure 60 Mass spectrum o f cadinene <ganima-> (A ) compared w ith mass spectrum o f 
authentic cadinene <gamma-> (B) by GC-MS.

Library Search cSAIURHNDAIASPIBOOM? Acquired: 23 Jun 1996 Scan lumber 1986 
Confient ะ 100X A

14y iu-HI-, Irk J4A-y DRCT-7fl ค 1
1m.■1,.เ!!1..1.-เแ I ' า '"I" r n -ๆ-ท 
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MolUelghtlB SdarchîAll LocalHom!0n p:858 F'• ?]ï%KR'882 CASH 8-60-0

F igure 61 Mass spectrum o f cadinol<a/p/ia-> (A ) compared w ith mass spectrum o f authentic 
cadinol<a/p/ia-> (B) by GC-MS.

Library Search crSSATURMNDAIASP 1BOOM7 Acquired: 23 Jun 1996 Scan lumber 1982 
Confient •100X

: A
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hoIUelght:8 Search:All Loca IMorai :0n p:858 F ะ! ml ฟ!! ะ880 CAS* 0-80-8

F igure 62 Mass spectrum o f cRdinol<77>i-<7/f>/i<7-> (A ) compared w ith mass spectrum o f 
authentic cadinol<<7>i-fl/p/ia-> (B) by GC-MS.
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Library Search C:\SATURN\DATASNIJI8 Acquired: 19 Aug 1996 Scan number 344Contient: ADUfi : ESSENTIAL OIL COMPONENT
100

-^-r i r -4Vr-
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F igure 63 Mass spectrum o f camphene (A ) compared w ith mass spectrum o f authentic 
camphene (B) by GC-MS.
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100-x
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Figure 64 Mass spectrum o f caxzne.<delta-2-> (A) compared w ith mass spectrum o f authentic
carene < d e lta -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 o f carvenone (A ) compared with mass spectrum o f authentic 
carvenone (B) by GC-MS.
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F igure 67 Mass spectrum o f ca rveo l<m ->  (A ) compared w ith mass spectrum o f authentic 
carveol<cü-> (B) by GC-MS.
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Figure 68 Mass spectrum of carveol< tr a n s - >  (A) compared with mass spectrum o f authentic

carvçol<//ou.r-> (B) by GC-MS.
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Figure 69 Mass spectrum o f carvone (A ) compared with mass spectrum o f authentic carvone 
(B) by GC-MS.
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F igure 70 Mass spectrum o f caryophyllene oxide (A ) compared w ith mass spectrum o f 
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 o f caryophyllene < (Z ) ->  (A ) compared w ith mass spectrum o f 
authentic caryophyllene < (Z )->  (B) by GC-MS.
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Figure 73 Mass spectrum o f caryophyllene < 1 4 -h y d ro x y -9 -E p i- (E ) ->  (A ) compared w ith mass 
spectrum o f authentic caryophyllene < 1 4 -h yd ro xy -9 -e p i-(E )->  (B) by GC-MS.
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Figure 74 Mass spectrum of caryophyllene < 9-E pi-(E )->  (A) compared with mass spectrum of

authentic caryophyllene < 9-E p i- (E )->  (B) by GC-MS.
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Figure 75 Mass spectrum or carence/.7-d i-£/> /-b e ta ->  (A ) compared w ith mass spectrum of 
authentic carene<1 ,7 -d i-E p i-b e ia ->  (B) by GC-MS.
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f ig u re  76 Mass spectrum o f c in eo l< /,ร -> (A ) compared w ith mass spectrum o f authentic 
cineol<7,ร-> (B) by GC-MS.
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Figure 7 7 Mass spectrum o f citra l d imemellioxy<fZ j-> (A) compared w ith mass spectrum o f
authentic citral dimethoxy<fZj-> (B) hy GC-MS.
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F igu re  78 Mass spectrum o f c itrone lla l (A ) compared w ith  mass spectrum o f 
citronellal (B) by GC-MS.
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F igu re  79 Mass spectrum o f c itrone llo l (A ) compared w ith mass spectrum o f 
citronellol (B) by GC-MS.
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Figure 80 Mass spectrum of citronellyl acetate (A) compared with mass spectrum of

citronellyl acetate (B) by GC-MS.
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Figure 81 Mass spectrum o f citronellyl formate(A) compared w ith mass spectrum of 
citronellyl formate (B) by GC-MS.
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Figure 82 Mass spectrum o f copaene<a/p/in-> (A) compared w ith mass spectrum o f 
copaene<a/p/w-> (B) by GC-MS.
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Figure 83 Mass spectrum of qubebene<a/p/ia-> (A) compared with mass spectrum o f

cubebene<a/p/ia-> (B) by GC-MS.
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of cubebene<fceta-> (A) compared with mass spectrum o f authenticF igure 84 Mass spectrum
cubebene<beta-> (B) by GC-MS.
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Figure 85 Mass spectrum o f cubebol<£pi-> (A) compared w ith mass spectrum o f authentic 
cubebol<£/น่-> (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 o f curcumene<beta-> (A) compared with mass spectrum o f authentic 
curcumene<£>efa-> (B) by GC-MS.
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Figure 88 Mass spectrum o f cymene<0rf/i£>-> (A ) compared w ith mass spectrum o f authentic 
cymene<0rt/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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F igu re  90 Mass spectrum o f decanal<H-> (A) compared w ith mass spectrum o f authentic 
decanal</i-> (B) by GC-MS.
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F igure 91 Mass spectrum o f decanol acetate (A ) compared w ith mass spectrum o f 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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F igure 93 Mass spectrum o f dihydrocarveol (A ) compared w ith mass spectrum o f authentic
dihydrocarveol (B) by GC-MS.
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Figure 94 Mass spectrum o f elemene<i>ef<2-> (A) compared w ith mass spectrum o f authentic 
elemenc < b e ta ->  (B) by GC-MS.
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Figure 95 Mass spectrum of eIemene<Je/fa-> (A) compared with mass spectrum "/of "authentic

elemene<Je/fa-> (B) by GC-MS.
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Figure 96 Mass spectrum o f elemene< gam m a->  (A ) compared w ith mass spectrum o f authentic 
elemene<gammn-> (B) by GC-MS.
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F igure 97 Mass spectrum o f elem icin (A ) compared w ith mass spectrum o f authentic elemicin 
(B) by GC-MS.
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F igu re  98 Mass spectrum o f eudesmol acetate<a//?/m-> (A ) compared w ith mass ■ spectrum o f 
authentic eudesmol acetate<a//?/î<2-> (B) by GC-MS.
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F igure  99 Mass spectrum o f eudesmol accla(e</;em-> (A) compared with mass spectrum (I 

authentic eudesmol aceta(e</;e/<7-> (13) hy GC-MS.
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Figure 100 Mass spectrum o f eudesmol<fce/fl-> (A ) compared with mass spectrum o f authentic 
eudesmol < b c i( i->  (ช) hy GC-MS.
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t ■ I ■ Ir 11 f l ■ r r
CAS 0-00 0

l, fll 1 แ1.||| < , 1 , r-,^PT 1, , , , , , , ,  . 1-.-r
Rank 1 IndexFormula C15.H24 _MoIUeigkt-0 SearchtAll LocalHorntOn P:8£>1 F ะ ffiJMR :870 CASH 0-00-0

Figure 101 Mass spectrum o f farnescenc < (E ,E )-a lp l\a ->  (A ) compared with mass spectrum ol 
authentic fa I ncsccne<( E. E )-a lp lu h >  (13) hy GC-MS.
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Library Search c:SSATURNSDATASPIB00N7 Acquired: 23 Jun 1996 Scan number 2068Connentะ100/.

• 1............ , J.l|-'I T»r •1- ,-1.-,—|-r ■1—, ■■1- r-1 1 1 1 1 I 1 ■ 1 ■ 1 ' 1 ' 1 I 1 ' | , T ' | , I |
100-2 FOENICULIN DBS-20S7 (ALSO SPELLED FENICULIN) $$ CAS 0-00-0

(■ ' f"1 I *1 |LV '"'V- 1 11-K  '“‘l 1 I" ! I 1 I 1 I 1 I 1 I 1 I 1 I •' : ' I 1 : ' I ' •
Formula C14.H18.0 ____ Rank 1 Index 745Mo lWe ight ะ 0 Search ะ All LocalNorm:On p:869 F ะ 7Œ ¥M R  ะ 869 CAS# 0-00-0

F igure 102 Mass spectrum o f foeniculin (A ) compared w ith mass spectrum o f authentic 
foeniculin (B) by GC-MS.

Library Search C:\SATURN\DATA\NUI4 Acquired: 19 Aug 1996 Scan number 1080 
Comment: ADUN:ESSENTIAL OIL COMPONENT100-2 f. r

1!แ 1!JIf ̂ -1Idf 1"‘เ4I |4-'| I‘J| I 'I1! r-A|-' I*. I ■ 1 I I ■ I T I I I . I I I ' I : I T 1 14 
100-2 GERANIAL DBS-1057 $$ Ms 0-80-0 8 "

I 1'h '| I*v T ‘^ 1 |4  1 ๙! I 'f 1' I I ' I11 I 1 I ' I ' I ' I ' : ' I ' ' ' I ' 1 ’ I ' 1
Formula C10.H16.O _________ Ranh 1 Index IBSnô1Weightะ0 Search:Ali LocalNorm:On p:867 F:2jJ®R:873 CAS# 0-00-0

F igure 103 Mass spectrum o f géranial (A) compared with mass spectrum o f authentic géranial 
(B) by GC-MS.

Library Search c :\. . .SDATASLinONELA Acquired: 20 Aug 1996 Scan number 1031 
Comment: ADUn:ESSENTIAL OIL COHPONEMT100/

1 AT

า‘พ1h-A-rf1' I‘h '■
100-2 GERANIOL DB5-1018 ร$

■pi-̂ -TT’' P IT  |"I I' ' r ' I r r 1 I I '■ I ' I
CAS 0-00-0

T > f I ท  ' I ' ! 1 I ' I ' I 1 I 1 I 1 I ’ I ' i T ' ' I '  ' I I ‘ |I 1 I 1 1 ' I 1 rT I
Formula C10.H18.O _________  Rank 1 In<1=x 200

Search ะ A11 LocalNorm:On P:903 F ะ ะ 911 CAS# 0-00̂ 0NolUe ight ะ 0

F igure l04  Mass spectrum of geraniol (A) compared with mass spectrum o f authentic geraniol

(B) by GC-MS.
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Library Search C:\SATURN\DATA\NUI4 Acquired: 19 Aug 1996 Scan number 1374Comment: ADUN:ESSENTIAL OIL COMPONENT
100*

ไ1', 1“1*1 I I ‘"I I !ๆ-. -1 -1̂ 1- -1 n y  V' |' ' ' I I 1 I"' I ' I'■ I ' I ' I •*' I ■ I ■ I ' -|
100/: GERANVL ACETATE DBS-1352 $$ CAS 0-00-0

•i _jL_J
R :

1 1I 1 T 1 ใ 11 1' 1 1.โ1 H 1 1 1 <■ r 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r> 1 ' 1 ' 1 '
C12.H20.O2 ___ Rank 1 Index 237MolUeight:0 Search:All Loco 1 Nora : On p:866 E :;CTJB :R7G CAS#

Figure 105 Mass spectrum o f geranyl acetate (A ) compared w ith mass spectrum o f authentic 
geranyl acetate (B) by GC-MS.

Library Search C:\SATURN\DATA\PIB00N4 Acquired: 23 Jun 1996 Scan number 1360 
Comment :100*

: .1. .1,1. 1, 1. ll11,„ ,11!!11..

F igure 106 Mass spectrum o f germacrene A  (A ) compared w ith mass spectrum o f authentic 
germacrene A  (B) by GC-MS.

Library Search C:\SATURN\DATA\PIBOON? Acquired: 23 Jun 1996 Scan number 1633 
Comment ะ 100*

- I1'.
100/ GERMACRENE B DBS-1777 ss CAS 0-00-0 «

Formula C15.H24 ___ Rank 1 Index 250ttolUeight:0 Search:All LocalNor«:0n p:708 F:{[2UfR:714 CASH 0—00—0

F igure l07 Mass spectrum of germacrene B (A) compared with mass spectrum-of authentic

germacrene B (B) by GC-MS.

1 1 1- y  A k  -‘ll1- 1I'l .■ บ 1ÀH'Ml1'4



Library Search cะ\SRTURN\DRTR\TREE Required: 19 Rug 1996 Scan number 1630
Comment: RDUfl : ESSENTIRL OIL COMPONENT100X

100X GERNRCRENE D DBS-1594 $$ CRS 0-00-0

 ̂l{\ I ÎI 4  ■ เ̂  I ,แ I 41' ‘เ̂  1 ♦ร 1 p-| 1 1 1 I 'T̂-r-r1 » I 1 1 1 I 1 I ■ I 1 I 1 I 1 I 1 I 1 I 1 1 1 I 'T 1
Forwila C15.H24 ___ Rank 1 Index 102
ห๐I We ight: 0 Search ะ Acq LocalNorm:On p:939 F : iïÏÏTWR : 942 CASH 0-00-0

F ig u re l0 8  Mass spectrum o f germacrene D (A ) compared w ith mass spectrum o f authentic 
germacrene D (B) by GC-MS.

Library Search c:\SATURN\DATASPIB00N4 Acquired: 23 Jun 1996 Scan number 1869 
Comment ะ 100/C

Formula C15.H26.0 ________ Rank 1 282hoi We ight ะ 0 Search:All Local Norm. On p:780 F:£^R:886 CAS# ค-*0-0
F ig u re l0 9  Mass spectrum o f globulol (A) compared with mass spectruTh o f authentic globulol 

(B) by GC-MS.

Library Search cะ\SATURN\DATASNUI7 Acquired: 19 Aug 1996 Scan number 1676 
Comment: ADÜN:ESSENTIAL OIL COMPONENT100X
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1 1น L JL JJJ- .it 11L llL Ü.1 1 k , L L 1

A :
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1m  I )J■14  ■ 1

n T 1 1 
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B

1 ’ 1 ' 111111 111 ’ 111 ' 1
Formula C1S.HZ4 ___ Rank 1 Index 895NolUeight:0 Search:RII LocalMorm:On p:933 F : l 'r ir M R : 946 CRS# 0-00-0

Figure 110 Mass spectrum of g u a ie n e < c i s - b e ta - >  (A) compared with mass spectrum of

authentic guaiene<c/5-i>eto-> (B) by GC-MS.
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Library Search c : \SATtIHN\pnTA\f'lU 7 Acquired: 19 Aug 199G Scan number 1G7G
Content: ADUfi:ESSENTIAL OIL COMIO.HEMT

L L
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ท T ^ r  ' ฯ ,r i 
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Figure 111 Mass spectrum o f g u a \e n c < tra n s -b e tn ->  (A ) compared w ith mass spectrum o f 
authentic gua iene< c is -be ta ->  (B) by GC-MS.

Library Search C:\SATURN\DATA\JM19 Acquired: 82 Oct 1996 Scan number 2122 Comment: CHANGED FLOU RAIE 10 l.s 100*

- Jt 4*X - 'i'rT H-'" Jt-| ■ I- r r -r 1 1 1 1 1 ‘I 1 I 1 , 1 ,1
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. |J| I11! T-Kt1 A I |L| ' l̂ q-t I 'i 1 เ̂  I ' I ' I ' IT111111111

Figure 112 Mass spectrum o f guaiol acetate (A) compared with mass spectrum of authentic guaiol 
acetate (B) by GC-MS.

Library Search C:\SATURM\DAIA\P1B00M7 Acquired: 23 Jun 1996 Scan number 1501 Corme nt ะ 100X

il, fif-A
100* GURJUNENE <ALPHA-> DBS-U21 ss น ^ นr-r 1 .-า . I-I- , 1  1 1 1 .■1

k A iA  ■ ^ TATj.111-4-, , i , . 1

CAS 0-00-0 0 *•

I ' l-r 'l ' I ' I

F ig u re ll3  Mass spectrum o f gurjunene<tf/p/ia-> (A) compared with mass spectrum of authentic

gurjunene < a lp h a ->  (B) by GC-MS.
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Formula C15.H24 ___ Rank 1 Index 458
f1olUeight:0 Search: All LocalNormiOn P:875 F ะ โ.WR ะ 881 CAS# 0-00-0

F igure 114 Mass spectrum o f gurjunene<ga/nnw-> (A) compared with mass spectrum o f authentic
gurjunene < g a m m a ->  (B) by GC-MS

Library Search cะร. .ADATASLIMONELA Acquired: 20 Aug 1996 Scan number 399 
Comment: ADUMะESSENTIAL OIL COMPONENT100X

A

1 r Î I À-nfT-rV-pJfr 1" 1 I •' I" '• 'I'1 1 T '1 I 'I1 I V I -I'l I I 1-p  I ' I ■' I r I■ I -| '‘ 1
100/ HEPTEN-2-0NE <6-NETH¥L-S-> DBS-396 $$ CAS 0-00-0 «
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Formula C8.H14.0 ___ Rank 1 Index 10
HolUeight:0 Search:All LocalNorm:On p:836 F:gS?lR:855 CAS# 0-00-0

F ig u re l l5  Mass spectrum o f hepten-2-one<6-wief/ry/-5-> (A ) compared w ith mass spectrum o f 
authentic h e p te n -2 -one< 6 -m e thy l-5 ->  (B) by GC-MS

Library Search c:\SATURN\DATA\TREE14 Acquired: 20 Aus 1996 Scan number 4S4 
Comment: ADUfl:ESSENTIAL OIL COMPONENT100/1 A โ

ท- "'i " 1' ไ',1 'ใ T ท 'ท T T- 1~ททา
100/ HEXENYL BUTYRATE <<Z)-3-> DBS-844 $$
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Formula C10.H18.O2 _____ Rank 1 _In<*'e* 707NolUeight:0 Search: All Local Norm: On p:514 F : «t’UtfR :536 CAS# 0-00-0

F igure 116 Mass spectrum o f hexenyl butyrate<(Z)-> (A) compared with mass spectrum of

authentic hexenyl butyrate<(Zj-> (B) by GC-MS
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Figure 117

Library Search c:SSATURNVDATASNli12 Acquired: 19 Aug 1996 Scan number 189ZComment: ADUN:ESSENTIAL OIL COMPONENT100V:

fT'I'-H1 ■ฯ■■ๆ11"!-1 ■ท1f f r  T" '■•■ท-! r-f 
100X HEXYL N-HEXANOATE DBS-1352 SS

I ' I ' I T ' I '"T T T T T
Formula C12.H24.02 
NolUeightะ 0 Search:Al

506_ Rank 1 Index
1 LocalNorn ะOn p:666 F :gTfl?gR:688 CAS# 0-00-0

Mass spectrum o f hexyl-n-hexanoate<ท-> (A ) compared w ith mass spectrum o f 
authentic hexyl-n-hexanoate<ท-> (B) by GC-MS

Library Search c:\SATURN\DATASTREE6 Acquired: IS Aug 1996 Scan number 1972 
Comment: ADUHะESSENTIAL OIL COMPONENT100X

/V-I-I-I1 ทท1 1-1 ff ' Vn'พ“'ๆ  '■ r ' y  I '-|Vr
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1
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Formula C1S.K26.0 ____________ Bank 8 Index 658
HolUelghtlO Search : A11 LoealNomlOn F:309 F:SSlR:321 CAS* 0-00-0

Figure 118 Mass spectrum o f hinesol (A) compared with mass spectrum o f authentic hinesol 
(B) by GC-MS

Library Search C:\SATURN\DATA\NUI8 Acquired: 19 Aug 1996 Scan number. 1946 
Comment: ADUN:ESSENTIAL OIL COMPONENT100X ^

- H T-nr"rr I ' I ■ I 
100X HUNULENE EPOXIDEๆ

-r-rๆ-ท-1-pr , 
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Formula C1S.H24.0 ___ Rank 1 Index
floIUeight:0 Search: All LocaINorm:On p:838 F : iiSBR : B4H CAS* 0̂ 00-0

Figure 119 Mass specuum of humulene epoxide II (A) compared w ith mass spectrum of 
authentic humulene epoxide II (B) by GC-MS
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Library Search c . . .NDATÂPl BO-.'stt l*-' Acquired: 24 Jun 1996 Scan number 1523Comment ะ100X
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Formula C15.H24 ___ Rank 1 Index 98
HolUeight ะ0 Search:All LocalNorm:0n p:859 F ะ T F IÏW R  ะ867 CAS# 0-00-0

Figure 120 Mass spectrum o f humulene < a lp h a ->  (A) compared with mass spectrum of 
authentic humulene < a lp h a ->  (B) by GC-MS

*1 ml

Library Search C:\SATURN\DATA\TREE13 Acquired: 20 Aug 1996 Scan number 1268 
Comment: ADUM:ESSEHTIAL OIL coupon EM T1002

p~nๆ -ท1๒ท*'ท‘‘ท 'T1   nVTTn-' i '■ mV r
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Figure 121 Mass spectrum o f hydroxy citronellal (A) compared w ith mass spectrum o f authentic 
hydroxy citronellal (B) by GC-MS

Library Search C:\SATURNSDATA\NUI17 Acquired: 20 Aug 1996 Scan number 792 
Comment: ADUM:ESSEMTIAL OIL COMPONENT1002
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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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Library Search C:\..-\DATANPIB00N11 Acquired: 24 Jun 1996 Scan number 743 
Comment ะ 1 คค X

Formula C10.H18.O ___ Rank 1 Index 464
ttolUe ight :0 Search :A11 LocalHorm ะOn p:744 F:jSJR:782 cas» 0-00-0

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

Library Search C:\SATURN\DATA\TREE6 Acquired: 19 Aug 1996 Scan nueber 2062 
Coenent: ADUH: ESSENTIAL OIL COMPONENT100y
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Formula C15.H26.0 ___ Rank 2 Index 694No 1 We ight ะ 0 Search: Al I Local Non.: On p:689 F :ÎE fH:7BB CAS# 0-00-0

Figure 124 Mass spectrum of juniper camphor (A) compared with mass spectrum of authentic 
juniper camphor (B) by GC-MS

Library Search cะรรATURNNBATASTREE13 Acquired: 20 Aug 1996 Scan nueber 1320 
Comment: ADUH:ESSENTIaL oil component100y
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Figure 125 Mass spectrum of lavandulyl acetate (A) compared with mass spectrum of authentic

lavandulyl acetate (B) by GC-MS
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Figure 126

Figure 127

Figure 128

Library Search c:SSATURN\DATA\NUI18 Acquired: 20 Aug 1386 Scan number 488 
Comment: ADUM:ESSENTIAL OIL COMPONENT100X
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Formula c 10. H16 ___ Rank 1 1n<1ex 113
NolUeightะ0 Search :AI1 LocalNorm:On p:866 F ะ ะ872 CASH 0-00̂ 0

Mass spectrum o f limonene (A ) compared w ith mass spectrum o f authentic limonene 
(B) by GC-MS

Library Search c :\SATURN\DATA\NUIS Acquired: 19 Aug 1996 Scan number 64S 
Comment: ADUN:ESSENTIAL OIL COMPONENT100/
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Formula C10.H18.O ___ Ranh 1 Index 167
NolUeight :0 Search:AIl LocaINorm:On p:841 F:£SMR:888 CAS# 0-00-0
Mass spectrum o f linalool (A) compared w ith mass spectrum o f authentic linalool 
(B) by GC-MS

Library Search C:SSATURN\DATA\NUI10 Acquired: 20 Aug 1996 Scan number S78 
Comment: ADUN: ESSENTIAL OIL COMPONENT100/ว A
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Mass spectrum of linalool oxide (A) compared with mass spectrum of authentic

linalool oxide (B) by GC-MS
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Figure 129

Library Search C:\SATURN\DATA\TREE 
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Mass spectrum o f longibomeol acetate (A) compared w ith mass spectrum of 
authentic longibomeol acetate (B) by GC-MS

Library Search c:\SATURN\DATA\PIB00M4 Acquired: 23 Jun 1996 Scan number 1439 
Comment ะ

Formula C15.H24 __________ Rank 1 Index ธ
MolUeight ะ 0 Search:All Local Non»: On P:8S2 F:JZaH:8S8 CAS# 0-00-0

Figure 130 Mass spectrum of longifolene (A) compared with mass spectrum of authentic
longifolene (B) by GC-MS

Library Search c:ร. . .NDATAN?IbOONll Acquired: 24 Jun 1996 Scan number 718Comment :100X
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Figure 131 Mass spectrum of menth-2-en- l-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 132 Mass spectrum of menth-2-en-l-ol<fran.s-para-> (A) compared with mass spectrum 
of authentic menth-2-en-l-ol<trans-para-> (B) by GC-MS
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Figure 133 Mass spectrum of mentha-l(7),8-diene<para-> (A) compared with mass spectrum of 
authentic mentha-l(7),8-diene</?ara-> (B) by GC-MS

Library Search c :SSATURNNDATASJIN2 Acquired: 01 Oct 1996 Scan nunber 932 
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F ig u re  134 M ass spectrum  o f  m e thy l chav ico l (A )  com pared w ith  mass spectrum  o f  au thentic

m e thy l ch a v ico l (B ) by G C -M S
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NolUeight :0 Search:AU LocalNom:On p:933 F:gHHR:93S CAS# 0-00-0

Figure 135 Mass spectrum o f methyl eugenol (A ) compared w ith  mass spectrum o f  authentic 

methyl eugenol (B ) by GC-MS

Library Search_C:SSATURNSDATASTREES Acquired: 20 Aug 1996 Scan nunber 1762
Coament : ADUtl :ESSEMT IAL OIL COMPONENT100X

1007 HUSK AtIBRETTE DB5-2S8S (=OXACVCLOHEPTADEC-B-Eti-2-ONE ( CAS 0-00-0 *

Formula C16.K28.02 ____ Rank 2 Index 977
NolUeight ะ 0 Search:All Local Nor»: On p:724 F:1CE«R:773 CAS# 0-00-0

Figure 136 Mass spectrum of musk ambrette (A) compared with mass spectrum of authentic musk 
ambrette (B) by GC-MS

Library Search c :ร . . .SDATANPIB00N1S Acquired: 24 Jun 1996 Scan nunber 1990 
Comment ะ

A

■1 ,1 1̂ .! ,|iy , lL  )1|.. .. J-'| I‘i . -  |-1‘-I-0T H 1 1 1 ' V ' เ^' 1 '"1 1 1 1 1 1 1 1 1 1 1 1 1 1

'K ."M l.
Formula C15.H26.0 
MolWeight:8 Search ะ A1

A ' I :"l I 1 : I ' 'l ' I  ̂ I ■ I ■ I 1 I 1 I ' I ' I ' p
Rank 1 Index 84

LocaINorm' On P 775 F:£2IlR:787 CAS# 0-00-€

F ig u re  137 Mass spectrum  o f  m u u ro lo l< a /p /w ->  (A )  com pared w ith  mass spectrum  o f  au then tic

ทานนro lo l< a /p /z a ->  (B ) by G C -M S
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Library Search c:SSATURN\DATASNU 18 Acquired: 19 Aug 1996 Scan number 2028 
Comment: ADUM:ESSENTIAL OIL COMPONENT

1087

1-TT- ท T t - p  ท ■ๆ -ท ■เๆ ■■1--P T 1 r '‘ p - r ท " 'ๆ "11 n - T'T ' T ' H I '• I ,f'T TI '
1007 MUDROLOL <EPI-ALPHA-> DBS 1976 (=TAU-MUUR0L0L) SS CAS 0-00-0

iU 4 jÜ Ui-t t t h  '"'I 1 • ท - 1 f ' 1 I 1 I 1 \ H"1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I ' I ■ '[
S°Tnu!!u*c«5HZ6é° น 1, _  ?«">< 1 เฬ«nolWeight:0 Search:A11 LocaINormะOn p:807 F ะ ะ 820 CAS» 0-00-0 128

Figure 138 Mass spectrum of muurolol<£pi-ü/p/ia-> (A) compared with mass spectrum of
authentic muurolol<£pi-a/p/ia-> (B) by GC-MS

Library Search C:\SATURN\DATA\NUIS Acquired: 19 Aug 1996 Scan number 408 
Comment: ADUM:ESSENTIAL OIL COMPONENT

1007
A '

I 1 f*1 I H ■ I ' I •' r T~rT^~r'T ’ |"|ฯ 1 I 1 T 'f I ' I -'"I ' I ' I ' I ■■ I ■' I ' I I I ' I ' ■
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■ B

J1' fh I 1̂1 ' p  I |‘ | ' f I เ -f I I I I I I I I I I I 11 I I 1 I 11 1 I I I . I I 1 I I I 1 I I ^

NoIUeight :0 Search :A11 Loca 1 Norm : On P:8S2 F :£2[Jr :8ร7*ก00ร1 0-00-0 17<

Figure 139 Mass spectrum of myrcene (A) compared with mass spectrum of authentic myrcene 
(B) by GC-MS

Library Search c:SSATURNSDATA\NU 14 Acquired: 19 Aug 1996 Scan number 1000 
Comment : ADUM :ESSENT IAL OIL COMPONENT

1007 A r

Ji , ( พ  I,
1007 NERAL DBS-980 ss T' 1 I 1 I " • 1 1 I 1 I ' "I i ' I ■ I ' I ' I ' ■ทุ-
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1. ^  |l[ ,.1,11', 11", J f  T '| . เ ^ 1 ■ I ■ I ' I ’ I ' I 1 I ' I ' ' ' I 1 1 ' I
Rank 1 Index 720

ห๐IUeight:0 Search:All LocalMor«:0n p:850 F : £i£jjR •869 CAS» 0-00-0

F ig u re  140 M ass spectrum  o f  nera l (A )  com pared w ith  mass spectrum  o f  au then tic  nera l (B )

by GC-MS



Figure 141

Figure 142

C o n fie n t ; 8 e a r 'c 8  c  : ร . . .  NDATASP 1 B o o m s  M n i n e d :  24  J „ „  1 9 %  Scan num ber 926 
100/

1 A  r

4 ■เ, 1 ü.|. 1 ,li ............L .... ท......เท.______
100/ NEROL DBS-949 ร$ "T-1 1 1 1 1 แ1 1 1 1 1 1 1 I 1 1 ■ 1 ■ 1 ' 1

CAS 0-00-0 *4B

1M r —r 4̂ 'r 1*1-1 ‘ ■1- '■ 1 1 1 1 1 ■ 1 ' 1 1 1 1 1 1 1 1 1 I' ' ' ' ' 1 ' i ' T I 1 ' ■ I ■ I ' I ' I ' I ' I ■ I ■ I ■1. 1 ■1'.
Formula C10.H18.O
MolUcightTe Search:AII Local Horn: On p ะ 802 F : is » , :  88̂ " £ aร#1 0! ^  218

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

Library Search C:\SATURN\DATASTREE6 Acquired: 19 Aug 1996 Scan number 1832 
Comment: ADUtl : ESSEN TIAL OIL CONFONENT

. J .. 1l ill 1iL. lL_ j Jj__ .UilL_1a_

A
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100-/. NEROL IDOL < ( E ) - >  D B 5 1 7 9 6  ( = TRANS-NEROLIDOL ) $$ CAS 0-00-0 *

: j B

■ )ๆ1 ' f1!' I l'f  ■ Jk  à  ' I A  T |L T I I I . I . I I I I I I I ■ I I I I 1 I I ■ I T 1 I
F o r m u la  C 1 5 .H 2 6 .0  ___________ R an ^ 43(>
N o l U e i g h t : 0  S e a r c h : A l l  L o c a l N o r « : 0 n  p : 8 7 1  F ะ ;8 7 1  CAS# 0 - 0 0 - 0
Mass spectrum of nerolidol<('£'J-> (A) compared with mass spectrum of authentic 
nerolidol<(£)-> (B) by GC-MS

Library Search c . . .\DAÏA\PIB00H15 Acquired: 24 Jun 1996 Scan number 1793 
Comment ะ 100/

A

M M M m If 1 lV 1 -)J| 14 1 '-| r f 1 1 ■ 1 ■"*! ■ [ ' ' 1 ‘ 1 ' 1 ' 1 ' 1 ■ 1 'M
1007. NEROLIDOL <CZ)-> DBS-1724 (= CIS-NEROLIDOL) $ร CAS 0-00-0 «

Formula C1S.H26.0 ______  Rank 1 Index 238
NolUeight:0 Soarch:AU LocalMorm:On p:882 F:^ W R:882 CAS# 0-00-0

F ig u re  143 M ass spectrum  o f  ne ro lido l< ('Z J->  (A )  com pared w ith  mass spectrum  o f  au then tic

n e ro lid o l< ( 'Z )->  (B ) by G C -M S
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Library Search c:ร . . . \DATA\LIMONELA Acquired: 20 Aug 1996 Scan number 523Comment: ADÜH:ESSENTIAL OIL COMPONENT
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' j Jjj ,I.L 1
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Formula C10.H16 Rank 1 Index 187
MolUeight:0 Search:All LocalNorm:On p:931 F ffifcltR 'S37 CASH 0-00-0

Figure 144 Mass spectrum of ocimcne.<( E)-beta-> (A) compared with mass spectrum of authentic 
ocimene<('£/)-fceta-> (B) by GC-MS

Library Search c :รSATURNSDATASNU15 Acquired: 19 Aug 1996 Scan number 318
Comment : ADUN: ESSENTIAL OIL COMPONENT
10°*

Formula C10.H16 ____  Bank 1 296
หolUcight:0 Search:All LocalNorm:On p:838 Fะ :845 CAS# 0-00-0

Figure 145 Mass spectrum of ocimene<(Z)-beta-> (A) compared with mass spectrum of authentic 
oc\mene<( E)-beta-> (B) by GC-MS

Library Search c ะ\SATURN\DATA\TREE15 Acquired: 20 Aug 1996 Scan number 442 
Comment: ADUfl : ESSENTIAL OIL COMPONENT100X

ว A "
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MolUeight:0 Search'.All Loca INorm : On

Rank 2 Index 
p ะ 843 F ะ : 862 CAS# 0-00-0

F ig u re l4 6  M ass spectrum  o f phe lland rene< a //? /ia ->  (A )  com pared w ith  mass spectrum  o f

au thentic  p h e lla n d re n e < a /p /ia ->  (B ) by G C -M S
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Library Search C:\SATURNSDATASTREE15 Acquired: 20 Aug 1996 Scan number 492 Cannent : ADUM:ESSENTIAL OIL COMPONENT1002

:

1  ^  1.. Ià— L 1., 1 1 1

A
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■ 1 ' 1 ' J 1 1 1 1 ! 1 1 ! 1 ! 1 ! 1 i 1 

<BETA-> DB5—482 $$ CAS 0-00-0 *
B

1 ilia. . L a L--at. .. J________________
■
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Formula C10.H16 ___  Rank 3 Index 166
MolUeight :0 Search:All Loca INorn :0n p:880 F:ÉS§R:889 CASS 0-00-0

Figure 147 Mass spectrum of phellandrene<6e/a-> (A) compared with mass spectrum of authentic 
phellandrene<beta-> (B) by GC-MS

Library Search C:\SATURN\DATA\NUI13 Acquired: 20 Aug 1996 Scan nunber s?8 
Comment: ADUM:ESSENTIAL OIL COMPONENT1002

111, 111111111 11 i-f t f  q  T-rr-prT-1-r
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Formula C10.H18.O ___  Rank 1 Index 363
HolUe ight :0 Search:All LocaINom:0n p:726 F:JFX?KR:7Sa CASS 0-00-8

Figure 148 Mass spectrum of pinene hydrate<cis-> (A) compared with mass spectrum of 
authentic pinene hydrate<cir-> (B) by GC-MS

Library Search c A . . ADATASF IBOOM11 Acquired: 24 Jun 1996 Scan nunber 945 
Connent, :

Fornula C10.H16.G ^^ Rank 1 Index 434ttolWeight ะ 0 Search ะ A ll Lei a i.’lorn : On p:663 F ะ Sl^SR ะ 688 CAS# 0-00-0
F ig u re  149 Mass spectrum  o f  pinene o x id e < 6 e ta ->  (A )  com pared w ith  mass spectrum  o f  authentic

pinene ox ide< /?e ta ->  (B ) by G C -M S
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Library Search C:\SATURN\DATA\NUI13 Acquired: 20 Aug 1996 Scan nunbcr 408
Cofwnont : ADUT1 : ESSEMT IAL OIL COtIPOfiEMT

100X
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Formula C10.H16 ___  Rank 1 Index 174
MolVelght:? Search:n11 LocalflomlOn p:862 F : n r f R : 876 CAS* 0-00-0

Figure 150 Mass spectrum อโ pineuc <beta-> (A) compared with mass spectrum of authentic 
pinene <beta-> (B) by GC-MS

Library Search c:\...\DATA\PIB00M15 Acquired: 24 Jun 1996 Scan number 1112 
Contient ะ* 100X

; i
A
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Figure 151 Mass spectrum o f pinocarvyl acetate <cfj->  (A ) compared with mass spectrum of 

authentic pinocarvyl acetale<c/j-> (B) by GC-MS

Library Search C A . . ADATASPIBOOM IS Acquired: 24 Jun 1996 Scan lumber 1185 
Comment ะ

1 1... .ul . .h

A
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Formula C12.tlia.02 ______ Terw-.-.J!al,e..ei โ nUHtto lWe ight:0 S»*arc]«:All LocalMorm:0n p:767 F : itîJfcJfcM ะ 797 Ĉ SB 0-00-0

Figure 152 Mass spectrum of pinocarvyl acclate<fra/u> compared with mass spectrum of 
authentic pinocarvyl acelalc<t/<7/i.f-> by GC-MS
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Library Search c  ะร .. .\BATANF IBOONll Acquired: 24 Jun 1996 Scan nunber 88GConnentะ

Formula C10.H18.O ____  _371
MolWeight:0 Search:All Loca INorm :0ท p:730 F ะ fl'-Y'SR ะ 760 CASU 0-00-0

Figure 153 Mass spectrum of piperitol <cis-> compared with mass spectrum of authentic piperitol 
<cis->by GC-MS

Library Search c:\SATURNNDATA\TÂEE15 Acquired ะ 20 Aug 1996 Scan number 865 
Comment: ADUMะESSENTIAL OIL COMPONENT100X"  A
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Formula C9.H14.0 ___  Rank 1 Index 1828
MolUcight ะ0 Search ะA11 LocalNor«:0n P:502 F ’.rETïWR ะ ร แ  CAS# 0-00-0

Figure 154 Mass spectrum of Sabina ketone compared with mass spectrum of authentic sabina 
ketone by GC-MS

Library Search c:\SATURNSDATA\NUI8 Acquired: 19 Aug 1996 Scan nunber 380 
Conment: ADUM: ESSENTIAL OIL COMPONENT100X
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Mass spectrum  o f  sabinene com pared w ith  mass spectrum  o f  au then tic  sabinene by

G C -M S

F ig u re  155
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Figure 156

Figure 157

F ig u re  158

Library Search C:\SniURMNPAIA\MUI2 Acquired: 19 A119 199(> Scan lumber 018 
Connent: ADim : ESSEMT IAL OIL COMPONENT
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Mass spectrum of sabinene hydrate<(7.T-> 
sabinene hydrate<cr.T-> by GC-MS

compared with mass spectrum of authentic

Library Search C:\SA HlimvBA 111 \l.; . I s Acquired : 19 Aug 1996 Scan ทนทher 9(16
Confient: ODUM:ESSENTIAL OIL ไ:-. UI’OMEHT
«"ริ A
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rornnla C10.1116.0 __ __________ Rank 1 Inde X 715
MolUoi«lit:0 ScardiะเไI I  l,oc«llltirfl'0u r:?27 F ะ ะ 779 CASH 0-00-0

Mass spectrum of sabinol<fran.T> compared with mass spectrum of authentic sabinol 
<trans-> by GC-MS

Library Search c :\SATURM\DATA\r IIKKJM7 Acquired ะ 23 Jun 1396 Scan nutiher 2020 
Confient ะ 100X
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Mass spectrum  o f  s c lin - l l-en -4 -a lpha -o l compared w it li mass spectrum  o f  authentic

se lin  I I -cn-a lpha-4-o l by G C -M S
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Figure 159

Figure 160

F ig u ro  161

Scan numberLibrary Search c : NSO IllimsDOTOXMU I in Acquired: 20 ring 1996 Conraint: ODUM : ESSEMT lot. OIL COMPONENT100/

-1 T̂t̂ r 1 ' I ■ I ’■ไ-'ๅ''T^T'-n-1
100/ SESQUISORIMEME IIVDROTE <CIS > OR5-17S0 (CIS REL. TO 1PP cos 0 00-0

Fornu la C15.H26.0 _ 5ank 1 Index
HolUeight:0 Search:All Localhorn:On p:911 F : ÿjitMR ะ 915 CAS# 0-00-0

Mass spectrum of sesquisabinene liydrate<cü-> compared with mass spectrum of 
authentic sesquisabinene hydrate<m-> by GC-MS

Library Search c:\SATURN\DATA\hU18 Acquired: 19 Aug 1996 Scan number 1656 
Comment: ADUh:ESSEMTIAL OIL COMPOMEMT

100X
'ว A r

Formula CIS. HZ'! __  Rank 1 Index 726MolUetght:B Search:OU LocalMorn:0n p:77z F:JE3n:7BS cos* 0-00-0
Mass spectrum of scychellenc compared with mass spectrum of authentic scychclictic 
by GC-MS

Library Search C:\SOTURn\DOTO\TREEH Acquired: Z0 Oug 1996 Scan nunber 1867 
Confient ะ ODOM: ESSEMT 101. OIL COMPOMEMT 100/

า A
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Mass spectrum  o f  spa tlu ilc iio ! compared w ith  mans spectrum  o f  au then tic  Kpalhulenol

by G C -M S
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A

น - ,- ,j U LrnENE nw.-.i74 -f' -rl I" I ' I 'max SYLUESTRENE อก';-'17'เ 55 r r I ' r ' l ' I ’ 1 "r'-r-' i-' r’T ' !-■ I ' I r r T I'

า1-|1ไ4 I-' I ’ I" I-

r .•ไร ค กก ค

rT~ï “’“F1 “* “,“TT_r r r^T^T 'r~T‘ r~โ _rT "Forทน la C10.II1G P . 1 _
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Figure 162 Mass spectrum of sylvcsticnc compared with mass spectrum of authentic sylvcslrcnc 
by GC-MS

Library Search c :\SATURNNDทTA\NUI 11 ทcqulre<i: 20 Aug 1996 Scan number 017
Connent: ODUM ะ ESSENTIทL OIL COMPONENT100*/.

Fonvtln C10.II1B.O ___  Ranh 1 IikJcx 110
Mo!U«ight:0 Sc.-,eh•.ทII LocaINornะOil I*: 890 F:Q$in:908 CAS» 0-00-0

Figure 163 Mass spectrum of terpin-4-ol compaicd with mass spectrum of authentic lerpin-4-ol by 
GC-MS

Library Search C:\S<UURN\DOTfl\MU15 Acquired: 19 กแร 1996 Scan lumber 963 Connent : ADUTI : ESSENIML OIL COtirOMEHT

F ig u re  164 Mass spectrum  o f  terp inene<a//;/i<r-> compared w ill)  mass spectrum  o f  au then tic

te rp in e n e < fl//;/ia ->  by G C -M S
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Library Search C:\SATURN\DATA\NU ! 11 Acgulred: 20 Rug 1996 Scan nunbar r,S0 Confient '■ ADUH :ESSENT1AL oil. COMPONENT lBflz

Fomula C10.M16
NolUoightie Search ะ AI ! LocalNom:0n P:092 F:7HÏÏMR:901 CAS» 0-00-0 100

Figure 165 Mass spectrum of terpincnc<£a/HHM-> compared with mass spectrum of authentic 
lerpinene<ga/u/iia-> by GC-MS

Library Search C:\SATURN\DATA\mJI13 Acquired: 26 Aug 19% Scan nunber 885 
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Figure 166 Mass spectrum of tcrpineol«i/p/ia-> compared with mass spectrum of authentic 
terpineol<a/p/ia-> by GC-MS

Library Search C:\SATUnNNDATANNUIS Acquired: 19 Aug 1996 Scan nunber 611
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F ig u re  167 M ass spectrum  o f  (e rp ino lene com pared w ith  mass spectrunt o f  au then tic  te rp ino lenc

by G C -M S



210

Library Search c ะรSATURNSDATASNU 115 Acgulred: 20 Aug 1996 Scan number '112
Comment: ADUH:ESSENTIAL OIL COMPONENT

- 1! ', |h | 1''!-'! J»| I 1“ . , - t - |  r ' r ' . - |4 ' - | 1 -.- 1 . I 1 I I T ' I ' r '~| •' I ' I 1 I ' I •■ "I H  ' ' l - ' T
100/ TMUJENE <ALFIIA-> DBS-307 ss CAS 0-00 0

h  f* I*** I
Fonau la C10.H16
MolWoight:0 Search:All LocalNorm:On p:797 F ะ îlfrÜRะ010 CASH 0-00-0

Figure 168 Mass spectrum of thujene<fl/p/m-> compared with mass spectrum of authentic thujene 

< a lp h a - >  by GC-MS

Library Search cASATURNNDATANNUI13 Acquired: 20 Aug 1996 Scan nunber 310 
Consent : A DUN ะESSENTIAL OIL COMPONENT

A 1-

: 1 j L ri r‘พ r y ’ H"VTr p-r '-I'TT 1 ’ 1 ' 1 1 1 ' T'r 1 ' I'1'! 'I' ' 1 1
100X TRICYCLENE DBS-301 $$

■พ x i

CAS 0-00-0

พTH I ' I ’ I ' I ' M 1 ' I ' I ' I ' 1 ' I I ,■■1- ,  ■ , " ■ - 1 ' ,  1-

Fornula C10.H16 ___  Rank 1 Index 172
MolUel^ht:0 Search:A11 Loca INorr» :On p:057 F ะ?]ร์น Br :861 cash 0-00-0

Figure 169 Mass spectrum of tricyclene compared with mass spectrum of authentic tricyclene by GC- 

MS

Library Search c :SS.-,TURN\DATASNU15 Acquired: 19 Aug 1996 Scan number 1116 
Comment: ADUM:ESSENTIAL OIL COMPONENT100/

p t f ] " r | - r | ’ 1‘ | I I r-|~t--| rfm■|"v'r 1» [■ I' |-|-1 r I I I r p  p  ; I f I I I f
100/ UNDECANONE <2-> PBS-1116 $$ COS 0-00-0

เ ^ 1"/,' r 111"! ' IT 1 1 1 1 1 . 1 -T- เ - i - f - ท  T 1 1 1 1 1 1 1 1 1 1 1 1 1ท- r  1 1 1 1 1 1 1

formula C11.IIZ2.0 ___  Hank 1 Index (,79
No lUoight ะ 0 Search:ท11 I.oca INorm : On r:790 r : TTimBn : 791 CAS» 0-00-0

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

undccanone<2-> by GC-MS



Library Search C:\S9IUnHSD0T0\riBOON? Ocgulrcd: 23 Jun 1996 Scan minber 2030 
Contient ะ 100X

' 1 r~fn~T~n~' I~n -r
1002 TURNERONE <AR-> DDS-2027 $$

1 ’ I ■ I ‘ I ' I 
COS 0 00-0 ท

T~l~T~Hr r3 •' I 1 I 1 11 I  ̂I 1 I 1 I 1 I 1 I 1 I 1 I 1 I
Form! I a CIS.1120.0 ___  Rank 1 Index 1243
HolUe igh t:0 Searcl.:011 Loca INorn :0ท r : 73S F : 2EEBR : 747 CASi 0-00-0

Figure 171 Mass spectrum of tumerone<flr-> compared with mass spectrum of authentic tumerone 
<ar-> by GC-MS

Library Search cASOniRNSDOIOMREEll Acquired: 20 Oug 1996 Scan nueber 1110 
Connent: ADUtl : ESSEHTIAL OIL COfirOMENT100X

rn  ' r r  I ' I ’■ p I 1 I 1 I 1 I 1 I r I 1 3 rTrT T rTrT
Fornula -C11.HZZ.0 ___  Rank 1 Index 10OS
NolUelght:0 Search:01l LocalNornlOn r:B03 F:£E3r:902 cask 0-00-0

Figure 172 Mass spectrum of undecanal compared with mass spectrum of authentic undecanal by GC- 
MS

Library Search c:SSATURH\DATA\NU114 Acquired: 20 Aug 1991. Scan nunber 1066
Connent: ADUtl: ESSENTIAL OIL CONPONENT1002

f4 ^  I17̂ 1 V |*K  I ''I r'l ' 1
100X tlÈïIUENOL <BICŸCL0-> DBS-2292 so

U jM . f r . l l A l ' I h lG M  M 1 b n W -

1,,. , - .  โ''โ"'า 
CAS 0-60-0

I ’ I ' 1 ' I ' I 1 I 1_T-
Fornu1« CIS.แ24.0 ____  Rank 1 Index 21S
HalUeiqf|t:8 Search:AIl LocalHor«:0n r:035 F ะ jjfflKn ะ 846 CASH 0-00-0

F ig u r e  173 M ass  s p e c tru m  o f  v e t iv e n o l< 6 /c v c /o ->  com pared  w ith  mass sp e c tru m  o f  a u th e n tic

v e tiv e n o l< è /c y c /o -> b y  G C -M S



21 2

Library Search c :\SATUnHNDATA\TfïEF.ll Acquired: 20 Aug 1996 Scan nunber 1510 
Conment: ADUtt ะESSENTIAL OIL VOMPONENT100/1

1 1 -F r .4 -T  I 'W  r T  ' I ' เ ท ■ ๆ T 1■ๆ  I - | V
100/ นแนDIFLOHEHE DBS-1620 §§ CBS 0-00-0 «

,,ill,ill, 1 If แ^!., ,4  1; , , ) , ,  4-rJ, 1 1A..............., , 1, ,, I '"I ' I
F๐โโ;11!* C15-H24 ___  Rank 1 Index 435
t1olUelght:0 Se»rcl>:ftll Loc«lMorn:On r:B51 F : îjëïïün ะ 864 CBS» 0-00-0
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