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3 5 5 Trimethyl 1 hexyl acetate

Phenyl ether
Diphenyl methane

GC Mass

Pelargonium roseum bourbon

Geraniaceae)
Pelargonium
100
Petrouitz'  Suffis? 8 4
No.1
Peyron® Kami ¢ Timmer
(GC Mass) No.4
GC
Mass 8 No.5
9 10
4

o 531

127

No.2



128

Table 1 Properties of geranium oils

No. Sample S. G.(20T)] af° [oad AL V. S. V.
1 Geranium oil Seto bourbon 0.8973 1.4715 ‘ —13.3° 4.0 64.0
2 Geranium oil bourbon standard P/R 0.9014 1.4665 —7.64° 6.3 59.6
3 Geranium oil DB L/F 0.8910 1.4639 —7.90° 2.9 66.2
4 Geranium oil over rose C/V 0.899%4 1.4737 —4.98° 6.6 55.7
5 Geranium oil from R. Geranium for soap 0.9134 1.4803 —3;.70° 1.4 41.3
GC Mass K 53
RMU 6E GC Mass
PEG 20M 5 GAW DMCS TIM
80/100 2m 80 230 4 /min Fig.2
70eV 60p A 220 m/e204
RMU
L Table 2 Volatiles identified in geranium oil
R 20
60MHz Sweep width 600Hz Sweep time 250 sec Peak No. Compound Method for
Time Constant 0.1 sec 1 | Roseoxide MS
TMS ppm 2 Menthone MS GLC
3 Iso- menthone MS GLC
4 Linalool MS GLC
GC 5A 5 ’
PEG 20M 5 6 Menthol MS GLC
GAW DMCS 80 100 2m 7 | Citronellyl formate MS
4m 80° 240 6 /min 8 Citronellyl acetate MS
9 a—Terpineol MS GLC
10 Geranyl formate MS
1 Geranial MS
12 C itronellol MS GLC
13 Nerol MS GLC
Table 1 14 | Geraniol MS GLC
Fig.1 5 | M W. 2
16 8 — Phenyl ethyl alcohol MS GLC
17.18.19| M. W. 220, sesquiterpene alcohol | MS
20 M. W. 220 ” MS
a 21 M. W. 204 or 222 MS
22 ?
B 23 M. W. 220, sesquiterpene alcohol MS
24 M. W. 164, eugenol MS GLC
25 M. W. 222 sesquiterpene alcohol MS
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Mass

n Fraction

Fig.5 a p

Fig.4
GC Mass

Seto bourbon

Bourbon standard P/R

10 20 30

Over rose C/V

J

10 20 30 Rt(min)

Fig. 1 Gas chromatograms of geranium oils
Column PEG 20M 5 chromosorb GAW DMCS

80 100 mesh 2m (glass column)

Temp.:80 240 6 min

Carrier He 55ml min

Sample 0.1p 1
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Fig. 2 Gas chromatogram of geranium oil ~ Seto bourbon detected by T.I.M.
Column:10 PEG 20M 3@ x 4m Total emission 80u A

Oven temp 80 220 2  /min Set mass range m/e 750 Max.
Inject. temp. 270 Sensitivity 10x 0.2V T.I.M.
Carrier gas He 2.6kg/cm? Instrument RMU 6GC

Chamber vol. 70V

Geranium oil

Silica gel column chromatography
(Gel ratio=1: 50)

! )

(1) n-Pentane or (2) Ethyl ether elution
p. ether elution (30m¢) (200m¢)
Fraction I (Monoterpene, Fraction I (Oxygenated
Sesquiterpene hydrocarbons) cl)mpounds)
GC, GC—Mass GC,GC—Mass

Fig. 3 Procedure for separation of terpenic

hydrocarbon from geranium oil
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Seto bourbon

-

Bourbon standard P/R

w
-

W

B

DB L/F

] ®

O -y —

5 10 15

20 25 30 Rt{min)

Fig .4 Gas chromatograms of ether fraction

Column PEG 20M 5

chromosorb GAW/DMCS

80/100 mesh 2m(glass column)

Temp 80 240
He
0.1p 1

Carrier gas

Sample

GC Mass

Fig. 6 Fig. 7

m/e69
CsHg*

OH
m/el54(M*) 139
111

6 /min
55ml

m/el56

CHsCOOHz(m/e61)

HCOOH:z(m/e47)

GC Mass Rt

(m/e91)
(Fig. 8
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Temp. 80 240 ,6 /min

Carrier gas He,55 ml/min

Sample 0.1p 1
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Fig .7 Mass spectra of citronellol and formate
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Fig. 8 Mass spectra of phenyl ethyl alcohol
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Fig. 9 Mass spectrum of roseoxide
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Fig. 10
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GC Mass
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IRS(m 1 :1740(v C=0) 1240 1050(v C O)

1390 1360( C(CHs)s)



134

‘ Steam distillate
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Fig. 10 Gas chromatograms of R. Geranium for soap
Column:P E G 20 M,5%, chromosorb GAW/DMCS

2m(glass column)
Temp.:80 240 ,6 /min
Carrier gas: He, 55 ml/min
Sample: 0.1p 1

NMR (ppm) :4.2 (J=11.0cps, —CH,—CH,—0 A 12
—ﬁ -) 1.94 (—0—CO—CH,), NMR Fig.14
0 cH 0 (—CH CH: CH: OH
igo;;).o% ({;;((;H,C—(C};-))’)l .00 (— NMR Eu DPM
SIS B NMR Fig.15 CH(CHs)
Sample C(CHa)s
A 1
Steam distillation
| A
Column chromatography (Silica gel) Fig. 16
n-Pentane elution —hydrocarbons
(2000¢ ) Fig.16 m/e 131(C7H1502)
n-Pentane : ethyl ether (9 1 1) tert m/e
elution each 50mf 126(CoHis)
M CH3COOH M H:0
fr-ll o 12 fr_fs h_{4 m/e 129(CsHr0)
l M CHs
G L , TMS RCH: O Si(CHs)*
as chromatographic isolation
< PEG—ZOM,IO%,Zm,80/100mesh,> m/e201(MM* 15) RCH:0* m/e 143
80~220C, 4C/min m/eld7 OH
Unknown Compound A and B e
CoH200 NMR

Fig. 11 Flow diagram of isolation procedure
3 5 5 trimethyl 1 hexanol
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fr -1 (Geranium Seto bourbon)

fr -2 (Geranium Seto bourbon)

s
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15 20 25Rt(min)

Fig. 12 Gas chromatograms of fr 2 fractions
20 M, 5%, 2m, 80/100 mesh

PEG
100

200

/ min

(liquid film)

(liquid film)

PR 1 L 4 L L L L L A

36 28 20 18 16 14 12 10 8 6 4 36 28 20 18 16 14 12 10 8 6 4
X 100cm™ X 100cmt
TMS ™S
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A A
L L L L L h 1 L L I 1 L
5 4 3 2 1 0 5 4 3 2 1 0
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Fig. 13 IR, NMR spectra of A compound Fig. 14 1R, NMR spectra of A compound (alcohol)
57
o1 A 70
S 43 ()
. 39 g o
o 111
83 115
131
1 III. b JLLI ' L.. .9.8 LI 12L6|.I
-CH- m/e
—CH,—CH,—0H q 57
o CHs T™S
i 3H =
&)
12 ?\‘\’ (A7)
2H 1H — 41
e r— TN & 69
8 6 4 2 0 gi.l87 98 111 196129
(ppm ) Rl W |
m/e

Fig. 15 NM Rspectrum of A compond
(alcohol, Eu DPM added)

Fig. 16 Mass spectra of A compound
(A" alcohol)
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. . A-HO -C. H, -CH,
[ (CH.),~C-CH,~CH (CH,)-CH,~CH.~OH | G Ho ——CyHi—— CHy— C:H,
M. W. 144 . N m /el26 m/e98 m/e83 m/e69
\ B -CH,
A
\ - CH,
\ -H,0 *29.3
\C »C4H,,0 CeHis C.H,
\ m/el29 m/e 111 m/e57
\ -CH,
\\ -H,0 -CH,
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m/e87 m/e69 m/e4l

Fig. 17 Scheme of fragmentation of 3 5 5 trimethyl 1 hexanol

IRS(em 1):3000 3080 2000 1680 1590 1480

Fig.17 1070 1020 760 690 ( )
A 1240(ph O Corph O ph)
m/e61(CaHgO2) CH3COOH:2 NMR(ppm):6.80 7.50 ( ) 3.83
NMR (C CH: Oorph CH: ph)
A Fig.19
(‘JHI ? m/e 170 168
CHV.,——(‘J—-CH:—CH-CHZ—CHE—O~C7CH,1 B PEG 20M GC
CH, éH, M. W 186 Mass 80 180 (4 /min)
355 1
NMR m/e 170 m/e168
A Fig.20 mle 168
m/e 153 91 51 m/e 170

B
20
NMR Fig.18
'Y-V\ m/e
Fig. 19 Mass spectra of B compound
170
| IUUNS S TR TR OSSN SN R TR SR SE FRUU0 SRS S YU NN S N 51 . 168
36 28 20 18 16 14 12 10 8 6 4 R 7 o1 141
X 100cm- I 65 L 115 153
R i I
168 179
B 5 77 141
[ 65 L 91 115 l 153
| 1l | i &
TMS éT 168
: : C 5 : 170
1 i L i + 1 1 A /AL_ , 65 77 91 115 141 153
P T - I f bl

(ppm) Fig. 20 Effect of mass spectra of B compound with
Fig. 18 1R,NMR spectra of B compound increasing R.t (A-B-C)
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Table 4 IRS band frequencies of adulterant in geranium oil

Adult . Characteristic
Adulteran frequencies (cm') Identification
3+ 5+ 5—trimethyl 1740 1390 1360 600cmi'band only, but
—{1) -hexyl acetate 1240 1050 1030 600 depend on the amount.
1600, 1500, 740, 695 cm,
. 1600 1500 1080 but comparison of
Dipheny! methane
1030 740 695 each band intensities
is recommended
1590 1490 1240 1590, 1490 1240 860 740
Phenyl ether 1160 1070 1020 B9cn* B60em'  band is
860 740 690 better than others
1 600cm 1!
1235cm !

4 over rose C/V

745 695cm ! \ Geranium bourbon standard P/R
6 CH 1600 1500cm 1! |
B
Fig.21 No.5
Table 4
860cm !
Fig.22 16 41z 8 s
(0.025mm) X100cm™*
Fig. 22 Infra red spectra of geranium oil
1% containing phenyl ether
1%
B
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Studies on Essential Oilsby GC Mass Method (4)
Analytical Consideration of Geranium Oil

Yukio ONO
Central Customs Laboratory, Ministry of Finance, 531, Iwase, Matsudo-shi, Chiba-ken, Japan.

Mass spectrometric identification of oxygenated compounds in geranium oil was investigated by the
method of GC Mass.

Owing to get exact mass spectra in which it is not interacted with sesquiterpene hydrocarbons, LC
technique was used as pre treatment of essential oils.

From the result of applying these methods to several geranium oils. it was cleared that the difference
of GLC pattern was mainly attributed to the quantities of formates and acetates of citronellol and/or
geraniol.

Moreover, isolation of adulterant from imported geranium oil was achieved. From the data of
IRS,NMR and Mass spectra, these adulterants were determined as follows:

3,5,5 Trimethyl 1 hexyl acetate
Diphenyl methane
Phenyl ether
The difference of infrared spectra between natural and prepared geranium oil was discussed and the

limit of detection by IRS method was proposed.
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