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A. The chemical components o f  essential oil isolated from selected Lamiaceous plants.
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B. M ass spectra o f  terpenoid and nonterpenoid com pound.
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Figure 65 Mass spectra o f bulnesene <a>  (A) and authentic bulnesene <a>  (B) 
by GC-MS
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GC-MS
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Mass spectra o f cadinol < e p i - a - >  (A ) and authentic cadinol < e p i - a - >  (B) 
by GC-MS
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Mass spectra o f calamenene < c i s - >  (A ) and authentic calamenene < c i s - >  
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Figure 72 Mass spectra o f  camphene (A ) and authentic camphene (B) by GC -M S
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Mass spectra o f camphor (A) and authentic camphor (B) by GC-MS
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Mass spectra o f carene <5-2-> (A) and authentic carene <5-2-> (B) by 
GC-MS
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Mass spectra o f  carene <5-3-> (A ) and authentic carene <5 -3 ->  (B ) by
GC-MS
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Mass spectra o f carvacrol (A) and authentic carvacrol (B) by GC-MS
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Mass spectra o f carvacrol, methyl ether (A) and authentic carvacrol, 
methyl ether (B) by GC-MS
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Mass spectra o f  carveol <cis-> (A ) and authentic carveol <cis-> (B) by
GC-MS
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Mass spectra o f  carvomenthyl acetate < n eo -iso ->  (A) and authentic 
carvomenthyl acetate < n e o -iso -> (B )  by GC-MS
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M ass spectra o f  carvone (A) and authentic carvone (B) by GC-MS
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Figure 81 Mass spectra o f carvyl acetate <cis-> (A ) and authentic carvyl acetate
<cis-> (B ) by GC-MS
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Mass spectra o f caryophyllene < ( E ) - >  (A ) and authentic caryophyllene 
< ( E ) - >  (B) by GC-MS
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Mass spectra o f caryophyllene <(Z)-> (A ) and authentic caryophyllene 
<(Z)-> (B) by GC-MS
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Mass spectra o f  caryophyllene <9 -epi-(E)-> (A ) and authentic
caryophyllene <9 -epi-(E)-> (B) by GC-MS
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Mass spectra o f caryophyllene oxide (A ) and authentic caryophyllene oxide 
(B) by GC-MS
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Mass spectra o f chrysanthenol < c i s - >  (A ) and authentic chrysanthenol 
< c i s - >  (B) by GC-MS
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Mass spectra o f chrysanthenone (A ) and authentic chrysanthenone (B ) by
GC-MS
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Mass spectra o f cineole < l,8 ->  (A ) and authentic cineole < l,8 ->  (B ) by 
GC-MS
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Mass spectra o f citronellal (A ) and authentic citronellal (B ) by GC-MS
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Mass spectra o f copaene <a-> (A ) and authentic copaene <a-> (B )b y
GC-MS
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Mass spectra o f cubebene < a - >  (A ) and authentic cubebene < a - >  (B) by 
GC-MS
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Mass spectra o f cubebene < เ 3 - >  (A ) and authentic cubebene < p - >  (B) by 
GC-MS
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Mass spectra o f  cubenol <(1 -epi)-> (A ) and authentic cubenol
<(1 -epi)-> (B ) by GC-MS
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Mass spectra o f cymene < o r t h o - >  (A ) and authentic cymene < o r t h o - >  

(B ) by GC-MS
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Mass spectra o f dihydro carved (A ) and authentic dihydro carveol (B ) by 
GC-MS
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Mass spectra o f  d ihydro carveol <neo-iso-> (A ) and authentic d ihydro
carveol <neo-iso-> (B ) by GC-MS
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Mass spectra o f dihydrocarveol acetate < n e o - i s o - >  (A ) and authentic 
dihydrocarveol acetate < n e o - i s o - >  (B ) by GC-MS
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Mass spectra o f dihydrocarvone < t r a n s - >  (A ) and authentic 
dihydrocarvone < t r c m s - >  (B ) by GC-MS
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Mass spectra o f dimethyl styrene isomer # 1 (A ) and authentic dimethyl 
styrene isomer # 1 (B ) by GC-M S



1 78

Library Search cASATURN\DATA\FAT Acquired: 13 Jun 1997 Scan lumber 1248Comment ะ100X

F๐โ!ไ', !* C15.H24 __________  Ranh 1 Index 168M olU eig h t:0  S e a r c h :A ll LocalNarn :0n P : 57ÏTÏ1F : 988  R:983 CAS# 8 -0 8 -0

Figure 100 Mass spectra o f elemene < 5 -> (A ) and authentic elemene < 5 - >  (B) by 
GC-MS
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Figure 101 Mass spectra o f elemene < y - >  (A ) and authentic elemene < y - >  (B ) by 
GC-MS
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Figure 102 Mass spectra o f elemene </?-> (A ) and authentic elemene </?-> (B ) by
GC-MS
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Mass spectra o f  farnesene <(E,E)-a->  (A ) and authentic farnesene
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Figure 108 Mass spectra o f  fenchone (A ) and authentic fenchone (B ) by GC -M S
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Mass spectra o f geraniol (A ) and authentic geraniol (B ) by GC-M S
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Figure 112 Mass spectra o f geranyl N-butyrate (A) and authentic geranyl 
N- butyrate (B) by GC-MS
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Figure 113 Mass spectra o f geranyl N- propanoate (A) and authentic geranyl 
N- propanoate (B) by GC-MS
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Figure 114 Mass spectra o f  germacrene A  (A ) and authentic germacrene A  (B) by
GC-MS
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Mass spectra o f germacrene B (A) and authentic germacrene B (B) by 
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Mass spectra o f germacrene D (A) and authentic germacrene D (B) by 
GC-MS

L ib ra ry  S ea rch  CASATURNSDATASPAT A cq u ired : 13 Jun 1997 Scan number 2051  
Comment ะ 

100 V.

p r ^ r T T r r n
100* GLOBULOL DB5-1841 $$ CAS 0 -0 0 -0

|I|| ,||J||, 1!l| 1 | l , ,lift 11,III 1 ,||1|
B

ท  I ท  1 V 1 F T I , 4I 1 ฯ  1 I 1 I T I 1 I 1 I ' I 1 I1"', |" I '| I"|' ท  I ท -
F orm ula  C 1S .H 2 6.0  __________ ________5a n ! î ._ î  z s zN o lU e ig h t:0  S e a r c h :A lI  L ocalN orm :O n P :2 5 > JF :9 2 7  R :868  CAS# 0 -0 0 -0

Figure 117 Mass spectra o f  g lobu lo l (A) and authentic g lobu lo l (B) by GC -M S
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Figure 118 Mass spectra o f guaiene < a - >  (A ) and authentic guaiene < a - >  (B) by 
GC-MS
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Figure 119 Mass spectra o f gurjunene < a - >  (A ) and authentic gurjunene < a - >  

(B) by GC-MS ^
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Figure 120 Mass spectra o f  hepten-2-one -<6-methyl-5-> (A ) and authentic hepten-
2-one -<6-methyl-5-> (B) by GC-MS
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Mass spectra o f humulene epoxide II (A ) and authentic humulene 
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Figure 123 Mass spectra o f isobonyl formate (A ) and authentic isobonyl formate (B)
by GC-MS
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Figure 126 Mass spectra o f isomenthol (A ) and authentic isomenthol (B ) by GC -M S
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Figure 127 Mass spectra o f isomenthyl acetate (A ) and authentic isomenthyl acetate 
(B) by GC-MS
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Figure 128 Mass spectra o f isopulegol (A ) and authentic isopulegol (B) by GC-M S
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Figure 129 Mass spectra o f  isopulegol <neo-iso-> (A ) and authentic isopulegol
<neo-iso-> (B ) by GC-MS
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Figure 130 Mass spectra o f limonene (A ) and authentic limonene (B ) by GC-M S
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Figure 131 Mass spectra o f linalool (A ) and authentic linalool (B) by GC-M S
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Figure 132 Mass spectra o f  lina loo l acetate (A ) and authentic lina loo l acetate
(B ) by GC-MS
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Figure 133 Mass spectra o f longiborneol acetate (A ) and authentic longiborneol 
acetate (B ) by GC-MS
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Figure 134 Mass spectra o f longipinanol (A ) and authentic longipinanol (B) by GC-MS
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Figure 135 Mass spectra o f  m en th -2 -en -l-o l <trans-para-> (A ) and authentic
m en th -2 -en -l-o l <trans-para-> (B ) by GC-MS
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Figure 136 Mass spectra o f mentha-2,4(8)-diene < p a r a - > { A ) and authentic 
mentha-2,4(8)-diene < p a r a - > ( B) by GC-MS
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Figure 137 Mass spectra o f menthofuran (A ) and authentic menthofuran 
(B) by GC-MS
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Figure 138 Mass spectra o f  menthol (A ) and authentic menthol (B) by GC -M S



Library Search D:SKUNDAÛNUMINT Acquired ะ 07 Apr 1998 Scan number 878
Comment ะ100X

100X MENTHOL <HEO-> DB5-789 $$

a  '■ เ̂ -ๆ̂  ' I ' I ' I M ' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' r  I ■ 11111 ' I ''I
■  “ I* C10.H20 o  ____  Ranh 1 Iretex S9n d lU e ig h t :ü S earch :A cg  L ocalN am  :0n p :9 3 3  F :57CTH:9S1 cas» 8 -0 0 -0

Figure 139 Mass spectra o f menthol < ท e o - >  (A ) and authentic menthol < ท e o - >

(B) by GC-MS
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Figure 140 Mass spectrum o f menthone (A ) and authentic menthone (B) by GC-MS
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Figure 141 Mass spectra o f  menthyl acetate (A ) and authentic menthyl acetate
(B) by GC -M S
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Mass spectra o f methyl chavicol (A ) and authentic methyl chavicol 
(B ) by GC-MS
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Mass spectra o f methyl citronellate (A ) and authentic methyl 
citronellate (B ) by GC-MS
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Figure 144 Mass spectra o f  methyl eugenol (A ) and authentic methyl eugenol
(B ) by GC-MS
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Figure 145 Mass spectra o f methyl isoeugenol <(Z)-> (A ) and authentic methyl
isoeugenol <(Z)-> (B ) by GC-MS
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Figure 146 Mass spectra o f muurola-4(14), 5-diene < c i s - >  (A ) and authentic 
m uurola-4(14), 5-diene < c i s - >  (B ) by GC-M S
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Figure 147 Mass spectra o f  muurolene <y-> (A ) and authentic muurolene <y->
(B ) by GC-MS
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Mass spectra o f myrcene (A ) and authentic myrcene (B ) by GC-M S
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Mass spectra o f myrcene (A ) and authentic myrcene (B ) by GC-M S
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Figure 150 Mass spectra o f  neral (A ) and authentic neral (B ) by GC -M S
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Figure 151 Mass spectra o f nerol (A ) and authentic nerol (B ) by GC-M S
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Figure 152 Mass spectra o f ocimene < ( E ) - / 3 - >  (A ) and authentic ocimene 
< ( E ) - J - >  (B ) by GC-MS
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Figure 153 Mass spectra o f  ocimene < (Z)-[E> (A ) and authentic ocimene
<(Z)-(E> (B ) by GC-MS
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Figure 154 Mass spectra o f ocimene < n e o - a l l o - >  (A ) and authentic ocimene 
< n e o - a l l o - >  (B ) by GC-MS
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Figure 155 Mass spectra o f ocimenone <(£)->  (A ) and authentic ocimenone
<(£)->  (B ) by GC-MS
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Figure 156 Mass spectra o f  octanol <3-> (A ) and authentic octanol <3->
(B ) by GC-MS
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Mass spectra o f octanol acetate (A ) and authentic octanol acetate 
(B ) by GC-MS
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Mass spectra o f octanone <3-> (A ) and authentic octanone <3-> 
(B ) by GC-MS
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Mass spectra o f octen-3-ol < l->  (A ) and authentic octen-3-ol < l->  
(B ) by GC-MS
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Figure 160 Mass spectra o f patchoulene <y-> (A)and authentic patchoulene <y-> 
(B) by GC-MS
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Figure 161 Mass spectra o f patchoulene <a-> (A) and authentic patchoulene <a-> 
(B) by GC-MS
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Figure 162 Mass spectra of patchoulene </?-> (A) and authentic patchoulene </X>
(B) by GC-MS
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Figure 163 Mass spectra o f 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 o f phellandrene </?-> (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
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Figure 168 Mass spectra of pinene <ft-> (A) and authentic pinene </3->
(B) by GC-MS
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Figure 169 Mass spectra o f pinene oxide </3-> (A) and authentic pinene oxide <p~> 
(B) by GC-MS
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Figure 170 Mass spectra o f pinocamphone <cis -> (A) and authentic pinocamphone 
<cis-> (B) by GC-MS
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Figure 171 Mass spectra of pinocamphone <trans-> (A) and authentic
pinocamphone <trans-> (B) by GC-MS
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Mass spectra of pmocarvone (A) and authentic pmocarvone (B) by GC-MS
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Mass spectra o f pinocarvyl acetate <cis-> (A) and authentic pinocarvyl 
acetate <cis-> (B) by GC-MS
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Mass spectra of pipentenone (A) and authentic piperitenone (B) by GC-MS 
(B) by GC-MS



203

Library Search D:\KUNDAO\S-CORDI Acquired: 18 Jun 1997 Scan number 1315
Çomment ะ100X

Formula C10.H 14.O2 ^  Rank 1 Index 760t1 o lU e ig h t:0  S earch :A cq  LocalNorm:On p :88 3  F :2 U B R :90 1  cash 0 -0 0 -0

Figure 175 Mass spectra o f piperitenone oxide (A) and authentic piperitenone 
oxide (B) by GC-MS
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Figure 176 Mass spectra o f 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 o f sabinene (A) and authentic sabinene (B) by GC-MS
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Figure 179 Mass spectra o f 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 Mass spectra of selinene <a-> (A) and authentic selinene <a-> (B) by 
GC-MS
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Figure 182 Mass spectra o f selinene <7-epi-a-> (A) and authentic selinene
<7-epi-a-> (B) by GC-MS
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Figure 183 Mass spectra of selinene </J-> (A) and authentic selinene </?-> (B) by
GC-MS
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Mass spectra o f sesquiphellandrene </?-> (A) and authentic 
sesquiphellandrene </3-> (B) by GC-MS
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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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Mass spectra of sylvestrene (A) and authentic sylvestrene (B) by GC-MS
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Mass spectra of terpm-4-ol (A) and authentic terpm-4-ol (B) by GC-MS
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Mass spectra o f terpinene < a->  (A) and authentic terpinene <a-> 
(B) by GC-MS
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Mass spectra o f terpinene <y-> (A) and o f authentic terpinene <y-> 
(B) by GC-MS
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Mass spectra of terpineol <a-> (A) and of authentic terpineol <a-> 
(B) by GC-MS 251
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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
diene

spectra o f thuja 2,4 (10) - 
(B) by GC-MS

diene (A) and authentic thuja 2,4 (10)-
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Figure 194 Mass spectra o f thujene <a-> (A) and authentic thujene <a-> (B) by 
GC-MS
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Figure 195 Mass spectra o f thujone <ciร-> (A) and o f authentic thujone <cis-> 
(B) by GC-MS
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Figure 198 Mass spectra of thymol (A) and authentic thymol (B) by GC-MS



- A
: |*-r -f-r -p h i y ir r ‘|^ r T-t-1-l'tlp " T ‘lr p i 4  I 1.!! 1. , r , 1. ,. 1 , 1. ,  1 , 1 , 1 , 1 , 1 1 1 1 1 1. 

100X THYMOL, METHYL ETHER DBS-968 $$  CAS 0 - 0 0 - 0  «

Library Search D ะ SKUNDAO\THYME-L Acquired: 09 Jan 1998 Scan number 963Comment ะ
100 V

I I a  \f~v t * T~ r<T ^  1 r< r*~T |Llr - ■ I"1111 'T ' ' | 1 1'1 1 1 1 1 1 ' I ' 1 1 1' '  | 1 1 1 1 ' I < I -
Formula C 11.H 16.0  _____ Rank ” 7" ไ ท dex
H o lU e ig h tะ8 S e a r c h ะAcq LocalNorm:On p :8 3 5  F:^BSBR:841  CAStt 0 -0 0 - 0

Figure 199 Mass spectra o f thymol, methyl ether (A) and authentic thymol, methyl 
ether (B) by GC-MS

L ib rary  Search  Comment ะ 100V.
D:\KUNDAOSH-NIUN A cq u ired : 07  O ct 1937 Scan number 330

I ' 1 ' f t  i '^ ' l  1 1 1 H  l* l‘ l ' i f 1 1■ เ 1 I - | -T T I I V (  I )  I I I I I I I I I I I I I I I I I P ' l I I I I I I H  I I -I -H T H  'I I 1
100X TRICYCLENE D BS-301 $ $  CAS 0 - 0 0 - 0

น ' ! .น . -A B
• I ' I • I ■ 111 r i ' T 11 น 1111 ' 111 น ' T '  111 ' 111111111 ' 111 ' 1111111 > 111 ' I ' I ' I >

Formula C 10.H 16 _____ Rank 3  Index 163M oiU eight :0 S ea r ch :A U  L ocal More: On p :9 1 2  F :SnniH :919 CAS# 0 -0 0 -0

Figure 200 Mass spectra o f 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 203 Mass spectra o f viridiflorene (A) and authentic viridiflorene 
(B) by GC-MS
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