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APPENDICES

A. The chemical components of essential il isolated from selected Lamiaceous plants.
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B. Mass spectra of terpenoid and nonterpenoid compound.
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Figure 52 Mass spectra of abietadiene (A) and authentic abietadiene (B) by GC-MS
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Figure 53~ Mass spectra of abietatriene (A) and authentic abietatriene (B) by GC-MS
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Figure 54 Mass spectra of aromadendrene <allo-> (A) and authentic
aromadendrene <all.o-> (B) by GC-MS



63

Hbra% Search D \KUNDAOING-R Acquired: 82 Sep 199? Scan number 359

rfi PN Teprp DECEREREPELELEPELELETENEAfTT ORELEREE rp 192 I 1Y
100X BEMZALDEHVDE DB5-353 $$ CAS 0-00-0

For- 1"1||||].11‘I'[)T| 3o XTI B O 1 T | T I rrllp (UM
Flﬁmula

7.H6.0 d 318
Height 0 Search:Acq LocalNormlOn  P:907 F:JEE{R:932 rE:AS# 0- b% %X
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Figure 56 Mass spectra of bergamal (A) and authentic bergamal (B) by GC-MS
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Figure 57 Mass spectra of bergamotene <a-trans-> (A) and authentic
bergamotene <a-trans-> (B) by GC-MS
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Figure 58 Mass spectra of bergamatol acetate <(Z)-a-trans-> (A) and authentic
bergamatol acetate <(Z)-a-trcms-> (B) by GC-MS
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Figure 59 Mass spectra of bicyclogermacrene (A) and authentic bicyclogermacrene

(B) by GC-MS
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Figure 60  Mass spectra of bisabolene <(Z)-a->(A) and authentic bisabolene <(ZJ-

a-> (B) by GC-MS
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Figure 61 Mass spectra of bisabolene <5-> (A) and of authentic bisabolene </3-> (B)
by GC-MS
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Figure 62 Mass spectra of borneol (A) and authentic borneol (B) by GC-MS
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Figure 63 Mass spectra of bornyl acetate (A) and authentic bornyl acetate (B) by
GC-MS
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Figure 64 Mass spectra of bourbonene <j3-> (A) and authentic bourbonene </?-> (B)
by GC-MS
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Figure 65  Mass spectra of bulnesene <a> (A) and authentic bulnesene <a> (B)
by GC-MS
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Figure 66  Mass spectra of cadinene <y-> (A) and authentic cadinene <y-> (B) by
GC-MS
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Figure 67 I(\B/lgsls\/l spectra of cadinene <5-> (A) and authentic cadinene <S-> (B) hy
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Figure 68 Mass spectra of cadinene <a-> (A) and authentic cadinene <a-> (B)

by GC-MS
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Figure 69 Mass spectra of cadinol <a-> (A) and authentic cadinol <a-> (B) by
GC-MS
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Figure 70 Mass spectra of cadinol < ., i-..» (A) and authentic cadinol < ., :-.-» (B)
by GC-MS
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Figure 71 Mass spectra of calamenene « . is-» (A) and authentic calamenene < . .
(B) by GC-MS
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Figure 72 Mass spectra of camphene (A) and authentic camphene (B) by GC-MS



169

(I_:(l)brary Search D: NKUNDAC\PA-2 Acquired: 03 Sep 1997 Scan number 754
100X .

AN
o hwﬂdoéﬁlgﬂlrlll S TLen =LA e LT X

S-734 $$ CAS 0-00-0 «

|U IXf irel T el’V 1"n-p PTH "1V IMY

Formula C10.H16.0
MolUeight 0 Search:Acg LocalMorn:On  p-gag F-veivr-0458Kask o 008 170

Figure 73 Mass spectra of camphor (A) and authentic camphor (B) by GC-MS
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Figure 74 ,(\SASSIS\/I spectra of carene <5-2-> (A) and authentic carene <5-2-> (B) by
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Figure 75 Mass spectra of carene <5-3-> (A) and authentic carene <5-3-> (B) by
GC-MS
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Figure 76 Mass spectra of carvacrol (A) and authentic carvacrol (B) by GC-MS
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Figure 77 Mass spectra of carvacrol, methyl ether (A) and authentic carvacrol,
methyl ether (B) by GC- MS
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Figure 78 Mass spectra of carveol <cis-> (A) and authentic carveol <cis-> (B) by
GC-MS
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Figure 79 Mass spectra of carvomenthyl acetate <neo-iso-> (A) and authentic
carvomenthyl acetate <neo-iso->(B) by GC-MS
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Figure 80 Mass spectra of carvone (A) and authentic carvone (B) by GC-MS
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Figure 81 Mass spectra of carvyl acetate <cis-> (A) and authentic carvyl acetate
<Cis-> (B) by GC-MS
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Figure 82 Mass spectra of caryophyllene « (= .- (A) and authentic caryophyllene
e B byeems
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Figure 83 Mass spectra of caryophyllene <(Z)-> (A) and authentic caryophyllene
<(2)-> (B) by GC-MS
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Figure 84 Mass spectra of caryophyllene <9-epi-(E)-> (A) and authentic
caryophyllene <9-epi-(E)-> (B) by GC-MS
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Figure 85  Mass spectra of caryophyllene oxide (A) and authentic caryophyllene oxide
(B) by GC-MS
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Figure 86 Mass spectraofchrysanthenol <cis-> (A) and authentic chrysanthenol
<cis-» (B) by GC-MS
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Figure 87  Mass spectra of chrysanthenone (A) and authentic chrysanthenone (B) by
GC-MS
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Figure 88 Mass spectra of cineole <1,8-> (A) and authentic cineole <I,8-> (B) by
GC-MS
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Figure 89 Mass spectra of citronellal (A) and authentic citronellal (B) by GC-MS
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Figure 90 Mass spectra of copaene <a-> (A) and authentic copaene <a-> (B)by
GC-MS
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Figure 91  Mass spectra of cubebene .- (A) and authentic cubebene ... (B) by
GC-MS
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Figure 92 g%sf\/l sSpectra ofcubebene - .. (A) and authentic cubebene <, .. (B) by
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Figure 93 Mass spectra of cubenol <(1-epi)-> (A) and authentic cubenol
<(1-epi)-> (B) by GC-MS
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Figure 94 Mass spectra ofcymene <. v o> (A) and authentic cymene <o« un o -
(B) by GC-MS
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Figure 95 I\G/Iaési/I sSpectra ofdihydro carved (A) and authentic dihydro carveol (B) by
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Figure 96 Mass spectra of dihydro carveol <neo-iso-> (A) and authentic dihydro
carveol <ngo-150-> (B) by GC-MS
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Figure 97 Mass spectra of dihydrocarveol acetate <+ . .i:o» (A) and authentic
dihydrocarveol acetate < c..iso-» (B) by GC-MS

Eg%ﬁer%Search DISKUNDAOVIAJORAM -~ Acquired: 09 Jan 1998 Scan number 898
100X

Jtim (Y <ax SN fj

Ilc"loll_llolf\r LR L e R R Illlll Il381
mua 01 SearchlAcq Localhorm:On p821FgggR 83" angAS»O&Oded(

Figure 98 Mass spectra of dihydrocarvone « ... .-- (A) and authentic
dihydrocarvone <«icn s> (B) by GC-MS
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Figure 99 Mass spectra of dimethyl styrene isomer # 1 (A) and authentic dimethyl
styrene isomer # 1(B) by GC-MS
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Figure 101  Mass spectra of elemene <, .. (A) and authentic elemene <, . (B) by

GC-MS
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Figure 102 Mass spectra of elemene </?-> (A) and authentic elemene </2-> (B) by
GC-MS
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Figure 103 Mass spectra of eudesmol acetate <a-> (A) and authentic eudesmol
acetate <a-> (B) by GC-MS
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Figure 104  Mass spectra of eugenol (A)and authentic eugenol (B) by GC-MS
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Figure 105  Mass spectra of farnesene <(E,E)-a-> (A) and authentic famesene
<(E,E)-cc-> (B) by GC-MS
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Figure 106  Mass spectra offaraesene « z,.;s» (A) and authentic faresene
<(Z)--> (B) by GC-MS
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Figure 107  Mass spectra of fenchol < ..«)-» (A) and authentic fenchol « o).
(B) by GC-MS
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Figure 108  Mass spectra offenchone (A) and authentic fenchone (B) by GC-MS
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Figure 109  Mass spectra of géranial (A) and authentic géranial (B) by GC-MS
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Figure 110  Mass spectra ofgeraniol (A) and authentic geraniol (B) by GC-MS
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Figure 111 Mass spectra of geranyl acetate (A) and authentic geranyl acetate
(B) by GC-MS
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Figure 112 Mass spectra of geranyl N-butyrate (A) and authentic geranyl
: N- but)Prate( )b%/ GCyMS yrate () ey

&TI%{S#M Search D:MOINDAQWINTH2  Acquired: 07 Apr 1998 Scan number 1658
\%

HPTTaTHT*vITrr Tprm rrr>>1111% !111111]15)-|-r1111111
100V GERANYL N-PROPANOATE DBS 1581 $$ CAS 0-00-0 <

Fomu'ahtc&gmgearch Acq LocalNorm!On  p:829 F:rEZv:SSfan(j:(ASI-]I 0-00-0 107

Figure 113 Mass spectra of geranyl N- propanoate (A) and authentic geranyl
N- propanoate (g) by GC-MS
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Figure 114 Mass spectra of germacrene A (A) and authentic germacrene A (B) by

GC-MS
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Figure 115 Mass spectra of germacrene B (A) and authentic germacrene B (B) by
GC-MS
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Figure 116  Mass spectra of germacrene D (A) and authentic germacrene D (B) by
GC-M
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Figure 117 Mass spectra of globulol (A) and authentic globulol (B) by GC-MS
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Figure 118  Mass spectra of guaiene <. . (A) and authentic guaiene <. .. (B) by
GC-MS
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Figure 119  Mass spectra of gurjunene < . .- (A) and authentic gurjunene < . -»
(B) by GC-MS ~
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Figure 120  Mass spectra of hepten-2-one -<6-methyl-5-> (A) and authentic hepten-
2-0ne -<6-methyl-5-> (B) by GC-MS
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Figure 121 Mass spectra of humulene < ... (A) and authentic humulene « . .
(B) by GC-MS
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Figure 122 Mass spectra of humulene epoxide |1 (A) and authentic humulene
epoxide Il (B) by GC-MS
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Figure 123 Mass spectra of isobonyl formate (A) and authentic isobonyl formate (B)
by GC-MS
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Figure 124 Mass spectra ofisoeugenol <(£)-> (A) authentic isoeugenol <(£)->
(B) by GC-MS
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Figure 125  Mass spectra of isoeugenol <(Z)-> (A) and authentic isoeugenl
<(Z)-> (B) by GC-MS
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Figure 126 Mass spectra of isomenthol (A) and authentic isomenthol (B) by GC-MS
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Figure 127 Mass spectra ofisomenthyl acetate (A) and authentic isomenthyl acetate
(B) by GC-MS
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Figure 128 Mass spectra ofisopulegol (A) and authentic isopulegol (B) by GC-MS
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Figure 129 Mass spectra of isopulegol <neo-iso-> (A) and authentic isopulegol
<Neo-iso-> (B) by GC-MS
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Figure 130  Mass spectra o flimonene (A) and authentic imonene (B) by GC-MS
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Figure 131 Mass spectra oflinalool (A) and authentic linalool (B) by GC-MS
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Figure 132 Mass spectra of linalool acetate (A) and authentic linalool acetate
(B) by GC-MS
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Figure 133 Mass spectra of longiborneol acetate (A) and authentic longibomeol
acetate (B) by GC-MS
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Figure 134  Mass spectra of longipinanol (A) and authentic longipinanol (B) by GC-MS
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Figure 135  Mass spectra of menth-2-en-l-ol <trans-para-> (A) and authentic
menth-2-en-l-ol <trans-para-> (B) by GC-MS
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Figure 136 Mass spectra of mentha-2,4(8)-diene « ... .» (A) and authentic
mentha-2,4(8)-diene <, . . .» (B) by GC-MS
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Figure 137 Mass spectra of menthofuran (A) and authentic menthofuran
B) by GC-MS
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Figure 138  Mass spectra of menthol (A) and authentic menthol (B) by GC-MS
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Figure 139 Mass spectraofmenthol < ... (A) and authentic menthol < ...
(B) by GC-MS
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Figure 140  Mass spectrum of menthone (A) and authentic menthone (B) by GC-MS
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Figure 141 Mass spectra of menthyl acetate (A) and authentic menthyl acetate
(B) by GC-MS
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Figure 142 Mass spectra of methyl chavicol (A) and authentic methyl chavicol
(B) by GC-MS
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Figure 143 Mass spectra of methyl citronellate (A) and authentic methyl
citronellate (B) by GC-MS
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Figure 144 Mass spectra of methyl eugenol (A) and authentic methyl eugenol
(B) by GC-MS



193

Library Search D:AKUNDAOQ\ROSEL Acquired: 10 Jan 1998 Scan number 1450
CommeXt:

h *tWJ‘m"[H]'&T' %I 11111
100X I\HEN_HH[E%_@» CAS 8-00-0

MM, 4"tV h'AL 11" 1M1 L D
F&M@m%“ﬂ g LshomOr po b o

Figure 145 Mass spectra of methyl isoeugenol <(Z)-> (A) and authentic methyl
isoeugenol <(Z)-> (B) by GC-MS
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Figure 146 Mass spectra of muurola-4(14), 5-diene < ....» (A) and authentic
muurola-4(14), 5-diene < ..s.» (B) by GC- MS
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Figure 147  Mass spectra of muurolene <y-> (A) and authentic muurolene <y->
(B) by GC-MS



&%mme% Search D:NKUNBACONHO-EH2 - Acquired: 14 Sep 1997 Scan number 402

o A

100X MAKCE DBS-408 §8 CAS 0-00-0
"1|J|J |"|1|T| |1 1] I||II*]lI"r~i'J ST 1 T B
160 128 140 160 168 208 540" 248 ‘250 280 308 320 340

Fo

no! ght 010 16Search Acq LocaiNora:On  p:89? F:tf*£sH 9015 cks?# 0 '(%jod( r

Figure 148 Mass spectra ofmyrcene (A) and authentic myrcene (B) by GC-MS
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Figure 149 Mass spectra of myrcene (A) and authentic myrcene (B) by GC-MS
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Figure 150  Mass spectra of neral (A) and authentic neral (B) by GC-MS
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Figure 151  Mass spectra ofnerol (A) and authentic nerol (B) by GC-MS
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Figure 152 Mass spectrao ocimene « :

- (A) and authentic ocimene
<(e)1-> (B) by GC-MS
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Figure 153 Mass spectra of ocimene <(Z)-[E> (A) and authentic ocimene
<(2)-(E> (B) by GC-MS
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Figure 154 Mass spectra of ocimene < » .+ 110 > (A) and authentic ocimene
<neo-allo-> ( )byGC MS
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Figure 155 Mass spectra of ocimenone <(£)-> (A) and authentic ocimenone
<(£)-> (B) by GC-MS
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Figure 156 Mass spectra of octanol <3-> (A) and authentic octanol <3->
(B) by GC-MS
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Figure 157  Mass spectra of octanol acetate (A) and authentic octanol acetate
(B) by GC-MS
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Figure 158  Mass spectra of octanone <3-> (A) and authentic octanone <3->
(B) by GC-MS
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Figure 159 Mass spectra of octen-3-ol <I-> (A) and authentic octen-3-ol <I->
(B) by GC-MS
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Figure 160  Mass spectra of patchoulene <y-> (A)and authentic patchoulene <y->
(B) by GC-MS
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Figure 161 Mass spectra of patchoulene <a-> (A) and authentic patchoulene <a->
B) by GC-MS
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Figure 162 Mass sgectra of patchoulene </-> (A) and authentic patchoulene </X>
(B) by GC-MS
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Figure 163 Mass spectra of patchouli alcohol (A) and authentic patchouli alcohol
B) by GC-MS
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Figure 164  Mass spectra of perilla aldehyde (A) and authentic perilla aldehyde
B) by GC-MS
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Figure 165  Mass spectra of phellandrene <a-> (A) and authentic phellandrene <a-
(B) by GC-MS
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Figure 166 Mass spectra of phellandrene </2-> (A) and authentic phellandrene </3->
B) by GC-MS
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Figure 167 Mass spectra of pinene <a-> (A) and authentic pinene <a-> (B) by GC-MS

(Ijibrarr)( Search D SKUNDAOSROSEL Acquired: 10 Jan 1998 Scan number 470
omment

100*

-Flﬂlﬂlﬂgﬁlr]fTVf; ol 1 TN TR T AR TS O I T
100* PINENE <BETA-> DBS-386 $$ CAS 0 00 0 A
"E.lThM’h rty ef17TH 1 r112rt"H o1t PP T 'rp 111111111 >11f1

ﬁoIIU]g'llalitC&OIHlESearch :Acg LocalNorm:0n  p:872 F—HH-H-BBﬁE? 2CA§QdG)-(00-O 161

Figure 168  Mass spectra of pinene <ft-> (A) and authentic pinene </3->
(B) by GC-MS
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Figure 169  Mass spectra of pinene oxide </3-> (A) and authentic pinene oxide <p~>
(B) by GC-MS
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Figure 170 Mass spectra of pinocamphane <cis-> (A) and authentic pinocamphone
<Cis-> (B) by GC-MS

(L,(I)tr)nrn%ewt:seamh D:SKUNDAOISAEE  Acquired: 09 Jan 1998 Scan number 786

100*

N R A R N R ARy
1002 PINOCAMPHONE <TRANS-> DBS-775 <=TRANS-3-PINANONE) $§  CAS 0-00 0

Li

la_ C10.H16.0
KAO(?WJ“ %hto Search :Acg LocalNorm:On p:900 F:gQ3pi:911 ar8<AS» dHQ%X

r

Figure 171 Mass spectra of pinocamphone <trans-> (A) and authentic
pinocamphone <trans-> F B) by GC-MS
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Figure 172 Mass spectra of pmocarvone (A) and authentic pmocarvone (B) by GC-MS
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Figure 173 Mass spectra of pinocarvyl acetate <cis-> (A) and authentic pinocarvyl
acetate <cis-> (B fby GC-MS
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Fiure 174 Mass spectra of pipentenone (A) and authentic piperitenone (B) by GC-MS
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Figure 175 Mass sEectra of piperitenone oxide (A) and authentic piperitenone
oxide (B) by GC-MS
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Figure 176 Mass spectra of piperitone (A) and authentic piperitone (B) by GC-MS
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Figure 177 Mass spectra of pulegone (A) and authentic pulegone (B) by GC-MS
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Figure 178 Mass spectra of sabinene (A) and authentic sabinene (B) by GC-MS
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Figure 179 Mass spectra of sabinene hydrate <cis-> (A) and authentic sabinene
hydrate <cis-> (B) by GC-MS
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Figure 180  Mass spectra of sabinene hydrate <trans-> (A) and authentic sabinene
hydrate <trans-> (B) by GC-MS
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Figure 181 I\G/lés?\/l spectra of selinene <a-> (A) and authentic slinene <a-> (B) by
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Figure 182 Mass spectra of selinene <7-epi-a-> (A) and authentic slinene
<7-gpi-a-> (B) by GC-MS
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Figure 183 MSSSM spectra of selinene </J-> (A) and authentic selinene </?-> (B) by
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Figure 184  Mass spectra of sesquiphellandrene </?-> (A) and authentic
sesquiphellandrene </3-> (B) by GC-MS
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Figure 185  Mass spectra of seychellene (A) and authentic seychellene (B) by GC-MS
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Figure 186 Mass spectra of spathulenol (A) and authentic spathulenol (B) by GC-MS
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Figure 187 Mass spectra of sylvestrene (A) and authentic sylvestrene (B) by GC-MS
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Figure 188 Mass spectra of terpm-4-ol (A) and authentic terpm-4-ol (B) by GC-MS
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Figure 189 Mass spectra of terpinene <a-> (A) and authentic terpinene <a->
(B) by GC-MS
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Figure 190 Mass spectra of terpinene <y-> (A) and of authentic terpinene <y->
(B) by GC-MS
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Figure 191 Mass sgectra of terpineol <a-> (A) and of authentic terpineol <a->
(B) by GC-MS4
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Figure 192 Mass spectra of terpmolene (A) and authentic terpmolene (B) by GC-MS
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Figure 193 Mass spectra of thuja 2,4 (10) - diene (A) and authentic thuja 2,4 (10)-
diene (B) by GC-MS
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Figure 194 g/léss sSpectra of thujene <a-> (A) and authentic thujene <a-> (B) by
M

Eétr)nrrﬁgxt:Search DAKIINDAOSSAGE Acquired: 09 Jan 1998 Scan number 654

100/

MM LilJriTl" 1
100/ THUIONE <CIS-> DBB-847 ¢=ALPHA THIUJONE) $§ CAS 0-00-0  *
B
[J“ J Id .Il Jh
| T e ~I~I1||||(‘I<I'I'I1|'|'|1|'|l|1|
dx 290

1117
For ula C10 16,0 an
MolWeight:©  Search Acq LocalNorm:On 7849 F&E£ZR:854 CAS# 0-0

Figure 195  Mass spectra of thujone <ci -> (A) and of authentic thujone <cis->
(B) by GC-MS
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Figure 196 Mass spectra of thujone <trans-> (A) and authentic thujone <trans->
B) by GC-MS
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Figure 197 Mass sgectra of thujopsene <cis-> (A) and authentic thujopsene <cis->
B) by GC-MS
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Figure 198  Mass spectra of thymol (A) and authentic thymol (B) by GC-MS
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Figure 199 Mass spectra of thymol, methyl ether (A) and authentic thymol, methy!
ether (B) by GC-MS
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Figure 200  Mass spectra of tricyclene (A) and authentic tricyclene (B) by GC-MS
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Figure 211 Mass spectra of valencene (A) and authentic valencene (B) by GC-MS
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Figure 202 Mass spectra of verbenol <trans-> (A) and authentic verbenol <trans->

B) by GC-MS
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Figure 203 Mass spectra of viridiflorene (A) and authentic viridiflorene
(B) by GC-MS
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