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()

M.arvensis M.piperita M.arven

sis

M.piperita

Flickiger

M.arvensis

271

531
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SAIB
M.piperita ()
()
M.piperita
M.piperita
M.arvensis
M. arvensis 101 |11 13
(Chinese) 12
14
15116
20" Rt (min)
14
M. piperita 4 12
{French) 11
16
15
20 Rt{min)

Fig. 1 Gas chromatograms of peppermint oils

Column: SAIB10%, 2m, 80 100 mesh
Temp: 80 190 ,4 /min., FID,
Carrier gas: He, 55 ml/min.

Sample size: 0.2u €

0o Pinene 10.Menthone

B Pinene 11iso Methone
Limonene 12.d Neomenthol
.Cineol 13.1 Menthol

.p Cymene 14 Menthyl acetate
.3 Octanol 15.Sesquiterpene h. c.
.Unknown (MW:204)

. (Dtrans Sabinene hydrate 16.Piperitone + Sesquiter
Menthofuran pene h.c. (M.W.204)

20 1980
Fig.
SAIB ()
3
M.arvensis
M.piperita
M.arvensis 3
M.piperita
150f 20
l‘ =
) o]
~ o ?:J
e Mg 152
2100 E g
% l\ ® 110 E’
ol :
S ol l” £
g sof | A
3p ’
Hybride .
0 10 20 30 40 50

Cineol/3-Octano!

Fig.2 Correlation between limonene/cineol and
cineol/3 octanol
The ratios of constituent were calculated
from the chromatographic peak area obtained
by digital integrator.
The ratios of limonene/cineol in M.piperita

oils are cited at right side.

Fig.
M.arvensis

M.piperita
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()
Smith
Fig.
“ " ow " “ " )
(%]
£
S s
o
M.piperita ~ M.arvensis é
e} ]
5 ‘\" »
3 ~ 78. 2%
\\62.1”@ o
Fig. M.arvensis B85 8% s 1% 0
0 10 20 -
Cineol/ 3-Octanol
3
M.arvensis
()
Fig.3 Correlation between limonene/cineol and
cineol/3 octanol of blended peppermint oils
2 2 2 The addition of various percentages of a For
GC/MS mosan M.arvensis oil to a Madras M.piperita
oil (U.S.A) is shown on dotted line.
Fig.
3 retro Diels Alder 19)
m/el108
m/e108
Table v
3
m/el112(M+—18) /e31 Fig. B / 154
/139 136 121 111 93 71 43
m/e150 () Fig. A
Table 1 Mass spectral data of characteristic constituents in peppermint oils
Peak No® Constituent MW, Prin.cipal ions in mass spectrum
(Relative abunbance in parentheses)
3 Limonene 136 68 (100}, 93(62), 67(50), 79(20), 121(18), 107(16), 136t (23)
4 Cineol 154 43(100), 81(58), 71(53), 69(47), 108(46), 93(45), 1541 (38)
5 3-Octanol 140 59(100), 83(74), 55(70), 41(40), 101(31), 31(27), 112(8)
9 Menthofuran 150 108(100), 89(18), 41(12), 91(8), 87(8), 121(5), 1507 (30)

a:Peak number are the same as cited in Fig. 1.

1+ M (Parent ion)
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154
93

20 1980

(A)

(B)

3 71
(Cl
93
111 y by
40
121 139 zp+ R ;
136 11\/514 t (min)
7 m/e
Fig.5 Gas chromatograms of peppermint oils
detected by total ionic monitor
Fig.4 Mass spectra of (+) trans sabinene hydrate Column: SAIB10%, 2m, 80 100 mesh
(A) Standard sabinene hydrate Temp: 80 180 ,4 /min
(B) Peak 8 Carrier gas: He 0.2 kgs/cm?
(C) Standard sabinene hydrate Sample size:0.4p 1
(Measured by Shimadzu LKB 9000, glass (A) M.piperita (SEN Midwest, USA)
column) (B) M.arvensis (Formosan)
Peak numbers are the same as cited in Fig.1.
()
22) Fig. FID
()
3
LKB GC/MS
9000 m/e43
m/e71 111 GC/MS
Fig. C
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()
piperita
a.p
Y
M.piperita
Rf Table2
95 5
d Fig.6
d
7
Table2  Rfvalue of main components
in peppermint oil
Solvent System
ot hloro- Benzene Pet. ether :
Compounds " Benzene Methyl acetate Chloroform
ether form 95 5, 9:1
Rf value OOO OQO%
— . @ (eNeNeXE
I-Menthol 0.00 0.06 0.25 0.15 0.03 (A
20.5
Menthofurane 0. 30 0.57 0.67 0.62 0.50 B
Menthyl
R, 0.06 0.35  0.50 0.45 0.12 2]
Menthone 0.00 0.05 0.20 0.12 0.00
d-Neomenthol 0.05 0.17 0.35 0.28 0.10
Cineol 0.07 0.17  0.37 0.3 0.15 SR f d '
a-Pinene 0.60 0.62 0.75 0.65 0.75 1 2 § i 5 6 7 8 9 10
B-Pinene 0.55 0.62 0.70 0.63 0.70
d-Limonene 0.45 (.62 0.70 0.65 0.67
Fig.6 Thin layer chromatograms of
peppermint oils
Solvent: Benzene: Methyl acetate (95: 5)
0.3u g Mg Spray reagent: 5% Vanillin conec. sulfuric acid
M.piperita
10 M.arvensis : Pep. oll, Italo mitcham,
0.01 0.04 0.1 : Pep. oil, Bulgaro rectified distilled
1.2 : Pep. oil, Midwest, USA ‘Pep. ail, French
: Pep. oil, Formosan : Pep. oil, Yakima(USA)
05 10ug  Menthofuran (A), Cineol (B)  : Pep. oil, Brazilian crude
M. : Pep. oil, Madras :Pep. o, USSR
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20 1980
M.piperita
26)27) M.piperita
15 0.9046 np20 1.4591 np2t 45.25
37.0 47.6
M.arvensis
Fig.7 726cm 1 730cm !
M.arvensis
M.arvensis 3
() 2 3
28)
Eugenia Caryophyllata Thumb
29)
1765cm 1!
GC/MS
762 @
730
| | | Fig.8 1765cm 1!
800 700 600
Wave number, cm™' Bellanato 29
Fig.7  Characteristic region in infrared spectra
of peppermint oils (Liquid film, 0.1mm)
Japanese Hakka Hakuyu (M. arvensis L.)
Pep. oil, USSR Fig.9 GC/MS
Table3 Peak10

Pep. oil, Midwest USA (M. piperita L.)
Pep. oil, Bulgaro Rectified (M. piperita L.)
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()
' 9
(
(a) 10 =
‘ 2
1765 Tt 3 7 13 14
. L 6 40 Rt (min)
(A)
ib) 1765
st
‘ T
0 40 Rt (min) |
L H n 1 - L L L T
40 32 24 19 17 15 13 11 9 7 5 2 (B)
x100cm™
it J 3 7gfl0l2 14
) ) 0 1 20 30 40 Rt (min)
Fig.8 Infrared spectra of clove oils 2
(B")
(@ Cloveoil (USA) o
()  Clove oil (Holland) :
0. 40 Rt {min)
All spectra were mere measured by
liquid film method (0.025mm).
Fig.9 Gas chromatograms of clove oil
A: Clove 0il (USA) A’ : Neutral fraction
Table 3~ Compounds identified in clove oil B: Clove oil (Holland) B’ :Neutral fraction
Peak no* M* Compound Method
9 204 B-Caryophyl lene MS. GC Column: PEG 20M, 5% Chromosorb GAW DMCS, 80
3,5 204 Sesquiterpene hydrocarbon MS 100 mesh, 2m. Temp:80 240 ,5 /min, Carrier
: He, 55ml/min. S le size: 0.2 1.
i’lGif’ % 220 Sesquiterpene alcohol MS gas- e FI. Sample size H
7 4178 Methyleugenol MS§, GC
220 Sesquiterpene alcohol MS
9 164 Eugenol MS, GC, IR :\5 164
10 206 Eugenol acetate mfc’m‘ ;
o - 1305
* Peak numbers are the same as cited in Fig. 9 . é " : - 121]%137149 N
fult .||5I ?‘I.S;LJL I Ll /226
Fig.10 m/e206 m/e

m/el64
Fig.10 Mass spectrum of peak 10

(Eugenol acetate)

Vc=0 1765cm 1
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6.2
0.1

m/e206 m/el64

13

37)

m/el64
133 121)
m/el64

m/e130.5

20 1980
0.3
c=0
m/e43
Rf
Fig.11
0=C=CHz:
(m/e149
m/el37
Natural civet (1g)
Dissolved in 50 ml of n-pentane
Extraction with 30 ml of 5 % Na:COssoln.
206 -»164 42 (2-3 times)

Saponified with 0.5N ethanolic
KOH soln. after removing
n-pentane
Extraction with 50 ml of n-pentane

(Unsaponifiable maltter)
Column chromatography : Silica gel, gel ratio, 1 : 30

n-pentane elution

(Hydrocarbons)
n-Pentane . diethylether(9 : 1)
elution (200 ml)

Fr.l, Fr.2, Fr.3, Fr.4 (each 50ml)

F'r.2and Fr.3 are applied to TLC or
GC-MS analysis.

Fig.11  Procedure for separation of

civetone from natural civet
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n
9 1
£0.5
10
ml p
1 10 20 200 49ml
105
Rf
Fig.12
Fig.12
Rf
Mg
0.1 0.2mg
GC GC/MS GC

Fig.11
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()
OO@(::Z)
o0
58 & O P00

oeoca

()
LD
- 0-0-QD ©

Thin layer chromatograms of natural civet

and fractions of column chromatography

At Natural civet absolute, B: Natural
crude civet, C: Unsaponifiable matter of
B, D: Fraction 2 of C, E: Fraction
3 of C, F: Cyclopentadecanone, G:
Cyclotridecanone, H: Cycloundecanone,
Spot of oblique lines shows civetone;

Solvent: n Pentane: Diethylether (9: 1),
Spray reagent Mixed soln. of 1 ml of 10%
phosphomolybdic acid methanol soln. and 49
ml of p anisaldehyde: acetic acid: sulfuric
acid: methanol (1:10:20:200) mixture,
Plate: Silica gel, E. Merck, 250u , 20X20cm

GC/MS

9 1 Fig.13
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200+ y

100

L
N

3 10 /
B)

-t - s S

13 14 15 16 17

Ring size
N
R 16 24 32 40 48

Rt {min)
Fig.14  Relation between retention time and ring

size of saturated macrocyclic ketones
Column: PEG 20M, 5%, Chromosorb
Fig.13  Gas chromatograms of natural civet GAW DMCS, (80 100) mesh, 2m; Temp. :
170 ; Carrier gas: He, 55ml/min
(A) Unsaponifiable matter; (B)

n Pentane: diethylether (9:1) 18
fraction; Column: PEG 20M, 5% 28
Chromosorb GAW DMCS, (80 me235 232 M 15 M 18
100) mesh, 2m; Temp.: (100 o
200) , 5 /min; Carrier gas:
He, 56ml/min
C 2 C 16
GC/MS
Y m/e58
| 11 4D
Fig.14 (—c —OH)
(+)
58
GC MS
Fig.15 Fig.16

m/e55 50 m/eb8 m/e194
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m/eb5 67 81 95 109

(A)
M
; 252
149163 194 234
u.Lun ml bt L‘II
—~ M’
® 250
£
e 1 ~
5 (A) & w7 232
b Ly
824 M M
111125 210 2
135 152
Py LJ.[. Lo 1?.?‘ 07 o ,
3\°/ 411555871 L zlbl i h?U
(B) 200
£
T 82 g6 "
= 11125 24
\l ) 149 135 206 Fig.16  Mass spectra of macrocyclic ketones
e Dt b "
414955 o
85 (C) A: Cycloheptadecanone (peak 1), B:
Mt Civetone (peak2), C: Cyclononade
5 238 canone (Peak3), Peak numbers are
b}
149

the same as cited in Fig. 13 (B).

100 200
m/e Peakl Fig.16
A M+ 252 m/e71 m/e58
+ 58 m/el194
Fig.15 Mass spectra of saturated macrocyclic
ketones Fig.14
17 Peak
A: Cyclotetradecanone, B: Cyolopen Peak

Tadecanone (Exaltone), C:3 Methyl

Fig.16 C M+ 278 m/e55
cyclopentadecanone (Muscone)

Fig.13
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GC/MS

20

Fig.17

1980

S
Py
(&

Rt (min)

Fig.17 Gas chromatograms of geranium oils
column: PEG 20M, 5%, Chromosorb
GAW/DMCS, (80 10) mesh, 2m; Temp.

: (80 240) , 6 / min; A: Geranium
oil Seto bourbon, B: Geranium oil
bourbon,  C: Geranium oil (B),

imported, The peak numbers are the

same as cited in Table 4

GC/MS
Fig.18
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154+ 204
184+ 204

204
202+122
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0 10 20 30 40 50 60
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Fig.18 Gas chromatogram of geranium oil Seto
bourbon detected by total ionic monitor

Column: PEG 20M,10%, Chromosorb GAW
DMCS (80 100) mesh,4m; Temp. :
(80 2200 , 2 /min; Chamber vol. :
70eV; The mass numbers of parent
ions in each peaks are expressed as 154,
156, 184, 202, 204,

Geranium oil

Golumn chromatography, silica gel
(Gel ratio=1 :30)

n-Pentane elution (300ml)
n-Pentane fraction

A
(Monoterpene, Sesquiterpene
hydrocarbons)

! fELhyl ether elutin (200ml)

Ethy! ether fractiion

-Pentane-Ethyl
ather elution

(Gradient)

(Oxygenated compounds)

9 ©' 1 Fraction-fr}, fr},fr}, fr}
8 1 2 Fraction-fr}, fr,fr?, fr?
7 13 Fraction-fr}, fr3,fr3, fr}

(each 50ml)

Ethy]. ether fractiom

Fig.19 Procedure for separation of terpenic
hydrocarbons and oxygenated compo

unds in geranium oil

45
()

M 204

GC/MS

Fig.19

Rt (min)

Fig.20 Gas chronatograms of ether fraction

Column: PEG 20M,5%, Chromosorb
GAW/DMCS 80/100 mesh, 2m; Temp.
1 (80 240) , 6 /min; (A) Geranium
oil Seto bourbon; (B) Geranium oil
bourbon; (C) Geranium oil (C), imp

orted; The peak numbers are the same
as cited in Table 4.
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Fig.20
GC/MS
Rt Table4
Table4 Oxygenated compounds identified in
geranium oil
Peak No."' Compound l'\/Ieth.O(.i f.'or
identification
1 cis-Rose oxideb ! MS, GLC
2 Menthone MS, GLC
3 is0-Menthone MS, GL.C
4 Linalool MS, GLC
5 Unidetified
6 Menthol MS, GL.C
7 Citronellyl formate MS
3 Citronellyl acetate MS, GLC
9 a-Terpineol MS, GL.C
10 Geranyl formate MS
11 Geranial MS, GLC
12 Citronellol MS, GLC
13 Nerol MS, GLC
14 Geraniol MS, GLC
15 Seaquiterpene alcohol MS
m/e 202 (M'-18)
16 B-Phenyl ethyl alcohol  MS, GLC
17~20 Sesquiterpene alcohol

(M~ =220) MS
21 Sesquiterpene alcohol

(M =222) MS

22, 23 Sesquiterpene alcohol

(M* =220} MS
24 Eugenol MS, GLC
25 Sesquiterpene alcohol

(M~=222)

a) The peak numbers are the same as cited
in Fig. 20. b) The peak of irans-rose oxide
is appeared after CiS-rose oxide peak.

1980
Fig.21
51)
m/e47 HCOOH:
B
GC MS B
/e91
a 52)
m/el07
m/e79
m/e77
B
/e58.0
55)
retro Diels Alder
a
m/e 139
a m/e69
Fig.20 C A
AB
Fig.19
A B Frs
GC
A A

a p® 0 IR NMR MS Fig22
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Fig.21 Mass spectra of characteristic

constituents in geranium oil

(A) Geranyl formate, (A") Geraniol,

(B) Citronellyl formate; (B') Citronellol,
(©) a Phenyl ethylalcohol, (C)B

phenyl ethylalcohol (peakl6)
cis Rose oxide (peakl)

, (D)

()
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B 3100em
) T™S
Y.
‘ n A , h
5 4 3 2 ] 0
STl x29.2. (ppm)
- 13 e LA
— i
= 41 L 61
>
39 33 111
: 115
131
lll J.l I:L, %8 I’ 12,6“1
57 e
= *29.2
= T (A%
. 41 69
39 |43 l }
8387 11 9q129
Lol b ST e el
e
Fig.22 IR, NMR and mass spectra of “A”

compound

IR: Liquid film method,

Carbon tetrachloride solution,

Mass: (A) Ester,

IR(cm 1) 1740(Ve-o) 1240 1050 Vc o

ppm 4.02 2H triplet

1.94,3H( OCOCHs) 2.0 1.0 5H( CH
CH CH: doublet

) 1.0 3H
0.91ppm

NMR:

(A") Alcohol
NMR
CH2 CH20 ,J 10cps
CH:

0.91 9H{ C(CHj)s}

A

m/e131 C7Hi502
m/e126 CoHis

M+ CH3;COOH

Av

m/el129 CsH17O
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m/e61
CH5COOHz:
1.94ppm
m/e57 CsHo m/elll CsHs
C+(CH3)s
/e111(CsHs) 2 mle5T C+CHbs)s
TMS
RCH:0Si(CH3) 2 m/e201(M*+ 15) RCH:0*
m/el43
CoHa00 A
355 1
NMR
A
B B
a p® 0 NMR
Fig23 B PEG 20M

SE 30 OV 101 DEGS SAIB

11
Rf 0.7
(&d) mel68 mel70 2
m/e91
B
B PEG 20M(10 ) 4m
GC/MS 80 180
/min
m/el68
m/el53 91
m/e77 65 39 m/el68
m/e91
m/el70
m/el41
NMR
2
CH: (0}

4.0ppm

20

1980
36 28 20 18 186 14 12 10 8 6 X100cem™
—_—
L 1
8 7 6 5 4 3 2 1 N
(pPM; 170
— 51 77
% i (A) 141
=139 168
ZHM 65 91 115 I 153
b
0 b Llh ull ulu L 7 T L
We
77 =o ~o 1170
A 51 77 (B 141 168
) 65 91 115 h 153 J|
| ” 4l II L ]l
A . 170
51 77 .
2| B l 65 ‘ 91 s 141 153 168
- I L |-
5 . 168]170
C 65 17 91 1s 141 153
|' il 11 i h L L
m/e
Fig.23 IR, NMR and mass spectra of “B”

compound

IR: Liquid film method, NMR :
Carbon tetrachloride solution, Mass :
(A) Measured by indirect inlet sys
tem, (B) Measured in order(A—B—
C) between beginning and ending of

peak A on total ion monitor chroma

togram
NMR
26.4 173.6
NMR
B
B
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3 2
Rosa centifolia

damascena

crimson glory

Thumb

Fig.25
MS
Tableb

49

()
1
Rose concrete, absolute
Steam distillation
Residue Distillate
| (Saturate with NaCl)
Extraction with ethyl ether
ther extract
}
Column chromatography Extraction with 5% NaHCQ, soln
(Silica gel)
Alkali soln Ether lay
Rosa n-Pentane Ethyl ethy - or e
chite eflu:te er Extraction with ethyl ether
! Alkali soln Ether layer
Hydrocarbons [ ZN-HCI add
Ether extract
Rose concrete . .
Fig.24  Procedure for separation
of ¢ 1 2
Rosa rugosa
St
| A
Cir Cos 4 x‘u
GC
Fig.25 Gas chromatogram of the oxygenated
Fig.24 . .
8 compound fraction obtained from
Chinese rose oil
n
GC condition, Column 5% PEG 20M
on Chromosorb GAW; Column temp, 80
to 240 , 5 /min; Injection temp.,
918273 280 ; He flow rate, 50ml/min. Peak 12
appears between peak 11 and 13.
Fig.25
GC
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Table5 Main aroma components identified
Peak No Compound Method of identification
1 Rose oxide MS, GLC
2 Linalool MS, GLC
. Sesquiterpene hydrocarbon .
3 (M* =204) MS, GLC
1 Citronellyl acetate MS, GLC
5 Neral MS, GLC
6 Geranyl formate MS, GLC
7 Geranial+Neryl acetate MS, GLC
8 Geranyl acetate MS, GLC
9 Citronellol MS, GLC
10 Nerol MS, GLC
11 Geraniol MS, GLC
12 Benzyl alcohol MS, GLC
13 Phenethyl alcohol MS, GL.C
14 Methyl eugenol MS
Sesquiterpene hydrocarbon
15,16, 17 (M*=204) MS
18 Eugenol MS, GLC
, Sesquiterpene alcohol .
19, 20 (M- =229) MS
21 Geranic acid MS, [R, NMR, GLC
9 Sesquiterpene alcohol
- (M~ =222) M$
23 Benzyl benzoate MS, GLC
24 Sesquiterpene alcohol MS

(M™ =222)

a) Peak numbers are the same as in F

"ig. 25.

n20

20

1980

820

930 gg5

ala)
T™MS
(e) ()
10 8 6 4 0
(CClsSoln)  ppm
. 69
X u (a) Acid
W *24.3
s M*
. 100
3 I T
o PR - T T w1
m/e
69
= (b) Methyl ester
> Pe203] war
: Totwso Bl 0
= 1|83, %60.51123 139151 167 182
o ok N .,,||.J.13|94 PR

m/e

Fig.26 IR, NMR, Mass spectra of Peak 21

IR(cm ) :3500~2500, 1690, 930 (o A-FgiLA

NMR. § (ppm) ="

), 1640 (Vo). |
:1.@2(31{, s, CHi—C=C—),

T™MS

1.69(3H, s, CEIS—C:C(};—), 2.0~2.5(7TH, =
CH—CH;-CH,—C=, —C=CH—, 2.19), 5.0
(1H, s, broad, >C=CH-),5.63(1H, s»=CH

13 peak21
m/el68 m/e69
GC
1.4845 a p20=0
NMR Fig.26

—COOH), 11.4(1H, broad, —COOQH).
a B
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2.19ppm a B 33
b Chinese cinnamon oil Cinnamomum
cassia
70
24.3
m/e69 —m/e4l
Y
m/e69
m/e41
a B 80
C10H1602 GC MS
NMR
peak21 Fig.27
CHy CHs
_ C=CH—CH, CH,—~C=C—~COOH
CHs II-I

Geranic Acid

Eucalyptus australiana

Baker et Smith (Nicotiana tabacum L)
Sample (ab. 2ml)
i Stired vigorouly with 30 ml
. of 30 % sodium bisulfite soln.
Filtration
f o i
GC MS Bisulfite addition compound Filtrate
After washing with Dilute with water
petroleum ether or
| ether, regenerate Ether extraction
| aldehydes with 5 % R
| soln. of sodium |
| carbonate Ether soluble  Ag. layer
Ether extraction |
Silicagel column
Aldehydes chromatography
Table 6 - ‘
n-Pentane Ether
fraction fraction

Mono. Sesqui- Neutral

terpenic hydro-
carbons

oxygenated
Gompounds
For the separation of free acids or phenols,
extraction with alkalic soln. (5% NaOH soin. or
5 % NaHCO soln. ) is recommended.

Fig.27 Procedure for separation of aldehydes
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20 1980

Table 6 Oxygenated compounds identified from Chinese, Bulgerian,

French, Moroccan rose oils and hamanasu oil,

by peak area measurement

and their compositions estimated

. o China Bulgaria France Morocco Hamanasu
> No. . : . \
Peak No Compound identified (%) (%) (%) (%) (%)
1 Rose oxide 0.62 0.10 trace 0.07 0.07
2 Linalool 0.20 0.19 0.18 0.06 0.15
Sesquiterpene
3 . 0.10 0. — —
hydrocarbon (M*=204) 0.13 10
4 Citronellyl acetate
5 Neral 1.30 0.21 0.24 0.30 0.21
6 Geranyl formate
7 Geranial, Neryl acetate 0.87 0.13 0.08 0.10 0.10
8 Geranyl actate | 11.45 9.55 5.71 9.67 4.52
9 Citronellol . : > : -2
10 Nerol 7.80 1.23 3.22 1.51 1.78
11 Geraniol 24.25 2.92 4.30 4.20 5.23
12 Benzyl alcohol trace trace trace trace trace
13 Phenethyl alcohol 15.85 82.22 83.48 81.08 84.83
14 Methyleugenol 2.93 0.74 0.24 0.60 0.21
15, 16, 17 Sesquiterpene
0. .02 0.22 . 0.02
hydrocarbon (M*=204) 90 0 0.07
18 Eugenol 10.22 0.91 0.39 1.30 0.51
Sesquiterpene
.50 — . — 0.06
19 alcohol (M"=222) 25 0.10
Sesquiterpene
20 2. .02 . — 0.19
alcohol (M™=222) 92 0 0.29
21 Geranic acid 12.49 0.05 0.10 0.15 0.26
Sesquiterpene
22 .G . 0.29 .G 0.25
2 alcohol (M™=222) 1.39 0.23 0.30
23 Benzyl benzoate 0.98 trace 0.28 trace trace
Sesquiterpene
24 0. .10 0. . 0.68
alcohol (M*=22) 86 0 2 0.24
Peak numbers are the same cited in Fig. 25.
Fig.28
Fig.27
GC MS
M+ 176 M*+ 43
M+ CHsCO M+ 59(M+ CHsCOO)
m/e92 91 77 51
0
M+ 162 m/el31
0
M+ 206 /e163(M+ CH3CO) m/el47
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@
@
St
A
0 10 60
Fig.28 Gas chromatogram of Chinese cassia oil
Column PEG 20M 5 2mx 3 mm@
Chromosorb GAW DMCS 100
200 mesh
Temp 80 240 5 /min
Detector FID Samplesize 0.41p 1
peak  Benzaldehyde peak  Cinnamyl acetate
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B Phenylethyl alcohol o Methoxycinnamic aldehyde
o Methoxybenzaldehyde Coumarine

Cinnamic aldehyde o Methoxy cinnamyl acetate
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Fig.29  Gas chromatograms of Cassia synthetic oil

Column PEG 20M 5 2mx 3 mm@
chromosorb GAW DMCS 100 200 mesh
Temp 80 240 5 /min
Detector FID Sample size 0.4p 1
@...... Cassia synthetic Oil
(®)......Oxygenated compound fraction

obtained by the procedure in Fig.27
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Fig.30 Gas chromatogram of Cinnamon cassia oil resin
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PEG 20M 5

80 240 5 /min
FID Samplesize 0.1 1

2mx 3 mm¢@ , Chromosorb GAW DMCS
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Fig.30  Cinnamon cassia oil resin
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Fig.31 Mass and NMR spectra of peak B
/e31
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Studies on the Analysis of Perfume and Flavor materials of natural Origin

Yukio OHNO
Central Customs Laboratory, Ministry of Finance,
531, Iwase, Matsudo shi, Chiba ken,271 Japan

This review covers the basic studies on the identification of important essential oils and analysis of adulterants

in the oils using instrumental method. Descriptions and evaluations of the method were discussed.

The chief subjects included here are as follows:

1
2

Discrimination of the species of peppermint oils by gas chromatography and GC MS method
Simultaneous detection of menthofuran and cineol in peppermint oils by thin layer chromatography Rapid dis

crimination of the species of peppermint oils
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The constituents and infrared spectra of clove oils
Detection and identification of civetone in natural civets by thin layer chromatography and GC MS method
Analysis of geranium oils and detection of adulterants by GC MS method

On the constituents of a chinese rose oil

<N O Ot B W

On the constituents of cassia oil and detection of adulterant in imported oils

Recieved Oct. 9, 1979



