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Identification of key aroma components in seven Kinds of geranium oil by
gas chromatography-mass spectroscopy-olfactometry
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Abstract: A recent study found that the aroma quality of geranium oil could be identified by gas chromatography-mass spec-
troscopy-olfactory (GC-MS/0). This study aimed to describe the aroma profiles and evaluate the aroma image. Twenty-four
key aroma components of seven kinds of geranium oils were identified with intensity method and mass spectrometry library,
which were geranium aroma including geraniol, 8-citronellol , camphorin methyl ester; Rose aroma including linalool, rose e-
ther, ethyl geranyl ether, geranyl acetate ,y-itranolene ; Green aroma including trimethyl cyclohexenol , trans- oxide linalool ( fu-
ran type) ,phenyl ethanol, L-menthone , isomenthone , L-menthole ; Fruity aroma including acetaldehyde diethyl acetal , isoamyl
alcohol ,@-pinene, 1, 1-diethoxy-3-methylbutane ,limetol , 8-pinene, limonene ; Preserved fruit aroma including cis-oxide linalool
(furan type) ,geranyl formate , a-itranolene.
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Fig. 1 Total ion chromatograms of seven kinds of geranium oil
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Table 1 Key aroma intensity of seven kinds of geranium oil
o N iR w5t e ] AR
i (a7 Aroma Sniffing Aroma intensity
No. Compound . . 2
description time( min) S D 3 U S5 S6 S7
L L i Py
! Acetaldehyde diethyl acetal RN 53 1.3 N 2 - 0.5 L5 1
B b i
2 it PR 8.3 _ -~ - _ s
Isoamyl alcohol
3 © G SRR 04 15 11 1 1 1 05
a-Pinene
1,1- L -3- T e R B
4 1,1-Diethoxy-3-methylbutane KRR, 1.3 N N N N N boLs
5 FRTRE WMTIRERESS 1S - - - - - - 05
imetol
6 BIR B2 12.2 2 05 - - 05 L5 -
B-Pinene
7 PG MTREHEET 133 - - - - 1 - 05
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8 =R C R R RE S 5 S 14.2 2 - 25 1 1 |
Trimethyleyclohexenol
1 5 48 b 7 A st ( vk i 74 . 4
9 IO AL R (SRR ) BEORRREEST 48 15 2 1 1 L5 2 2
cis-Oxide linalool (furan type)
> A Al R T (L i TR
10 fifﬁﬂ’ﬂﬁj‘ifﬂ@( W) WENTERER 15.3 2 2 2.5 1 .5 1.5 -
trans-Oxide linalool (furan type)
ks 3 pe
1 IR WA BHREES 15.5 2 25 2 25 25 2525
Linalool
. Bk B R 15.9 2 2 1.5 2 2 2 1.5
Rose oxide
Kom e
13 Phenylethanol HEHEE 16.3 - 13 - - N - s
L- £y I e e
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LA e,
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BB o
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7 It =3
19 il WRBWmESS 215 - - - - - 3 -
Geranyl formate
TR .
20 Camphorin methyl ester A7 2 N N N N N ! B
7 i g
2 LRI BREBENFRT 232 - 2 - 2 - - 25
Geranyl acetate
22 FI I O AR BB R R 24.2 - 2 2.5 2 2 2.5 2
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2 S BEAORERS 268 1 2 - - - 15 -
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25 At HREHS 30 - - - - 1 - -
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Table 2 Aroma description of each aroma inseven geranium oil

[EAE e [ TiRE
No. Aroma description
S1 THETRY R 38 BORRETE R AR
S2 LA N BORAL T () R L5/ A
S3 LKAEEAAF T RBHREEEFS
S4 LA UBCRAE PR RN B B R H/ R
S5 KA HE R R R/ R
S6 AT TR KEERS
S7 BORREER B R O REEFR

W 3 ~9 Frow, R A GC-MS/0 M4 WM. S2 BERAER s (S6 YRS FIR
FEA I R ORISR, 7 MRS R Il IR (ST T A feoi (ST 1R A fesik . S3 1S5
WP BB K2R HHE AT, RE RS & OUREGE.

®3 RELH S| hERBFPEREHRF

Table 3 Ranking of aroma intensity of each aroma in geranium oil S1

T KEER I AR EE
Aroma Key aroma compound Cumulative aroma intensity value
HTF Green S PR O EE SRR (DRI Y ) S AT R | LA 7.0
HIRAEA Rose TSR R | y-AK 2 A 6.0
R34 Geranium B BT 5.0
B Fruit LB L5 oIRGB M 5.0
WA Preserved fruit I AE AT (DRI Y ) oA 22 3T 2.5

R4 REEHS2 FRREPESREHARF

Table 4 Ranking of aroma intensity of each aroma in geranium oil S2

HH KA FitEUREE
Aroma Key aroma compounds Cumulative aroma intensity value
BORAET Rose DR AL CRERE | CPR A R BOREE y-AK I 9.5
7 Green S A E AT IR (R RL ) AR LI S AT IR | LA G L- 4T T 5.5
FeAEIEF Geranium Tt BT 4.5
JIH7F Preserved fruit M SAAL S5 R (KAL) oA 22 Tl 4.0
LF Fruit a- TN B-IR M 1.5

RS REEH S FEREPEREHF

Table 5 Ranking of aroma intensity of each aroma ingeranium oil S3

T KRS AR (E
Aroma Key aroma compound Cumulative aroma intensity value
HBAEF Rose Ik L IETE 5 AR | Bk 6.0
#H % Green =P RGBT S AT R (WK AL ) | L- 3T I 5.5
REZZEFT Geranium B 4.5
RF Fruit LEZ LA R 3.0

WL 7 Preserved fruit 2K A A D A e (VO 7 ) 1.0
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Table 6 Ranking of aroma intensity of each aroma ingeranium oil S4

wH KRS F AR
Aroma Key aroma compound Cumulative aroma intensity value
BORAER Rose IR L Ok O | O IR e 8.5
KAFEF Geranium 5 - ist ﬁ—é%@? 4.5
FH 7 Green SRR AR S A A TS RS (DRI 2L ) S v ) 3.5
SN Preserved fruit iGNy QR EILD) 1.0
BT Fruit a-JRM 1.0
RT REEWSS hEBREUESEBEHF
Table 7 Ranking of aroma intensity of each aroma ingeranium oil S5
i S R S BitE R EE
Aroma Key aroma compound Cumulative aroma intensity value
BT Rose J5 R A 2 ERE | O ik 6.5
KAEFEFT Geranium ﬁ”[@gﬁ'ﬁd@@g 5.0
H# Green SRR AR AT Rl (R A ) Sl iy A i 5.0
BT Fruit LTE— AR - TR KSR B-TR I 3.0
W7 Preserved fruit [E =R i A =X QUR R 1.5
F8 REZEH SO PEMBHESEREHF
Table 8 Ranking of aroma intensity of each aroma ingeranium oil S6
i B & KAy RIHEAREE
Aroma Key aroma compounds Cumulative aroma intensity value
AT Rose 5 bl R L 7.0
S Preserved frui AR T S AL R LRI a2 T 6.5
KA Geranium OB BB B 6.0
HH Green S VPR ORI SIS R (DRI Y ) S AT B | LA I L LA R 5.0
WA Fruit O LA oM 1,1 - O3 T I B-IR M 5.0
RO REEHW ST PERBUESREHF
Table 9  Ranking of aroma intensity of each aroma ingeranium oil S7
N JIr & KA SN B EAmEE
Aroma Key aroma compounds Cumulative aroma intensity value
BRAER Rose FSRREE | LA IR SR O AR Bk 8.5
RAE Fruit L A B a-JR M 112 A3 I TR IR IR AT 5.5
KAEFEF: Geranium I G- 4.5
7 Green TR S AT 2.5
SNl Preserved fruit T2 A A 5 A e ( g 25 ) 2.0

Horp, R (W ICE IR A T BB AR A A0
A Z 8], SR A 1R R TR A B AL 2

], i H] GC-MS/0 15 ] 7 4815 21 ML Jr 45 R AR T,
RE ST AE M 7% B 22 1 RO i
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Fig. 2 Seven kinds of aroma outline of geranium oil
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Table 10  Degree of dispersion of aroma intensity values of each fragrance in seven geranium oils

. ey e R R (E] REA 2
i Aroma intensity value of each fragrance Sampl
Sample
Aroma .
S1 S2 S3 sS4 S5 S6 S7 variance
KAAFEF: Geranium 5 4.5 4.5 4.5 5 6 4.5 0.309 523 81
HILIER Rose 6 9.5 6 8.5 6.5 7 8.5 1.952 380 952
H A& Green 7 5.5 5.5 3.5 5 5 2.5 2.142 857 143
B Fruit 5 1.5 3 1 3 5 5.5 3.202 380 952
HIHF Preserved fruit 2.5 4 1 1 1.5 6.5 2 3.976 190 476

W 11 PR S5 PR 7 MRS R R AL AR A, Bl DR A s BORLAE A
RV B AR B o B RS P DUR A R s AR U
x11 WRELZHHEFSHMTEERANEHS

Table 11  Components that contribute to the aroma characteristics of geranium oil

T RIRHIE R EY
Aroma feature Related compound
BOAET Rose DR PR A SR L TERE | LR AR Ly -AK I
KA Geranium Tt B G- S W 7 IR Y
4 Green SRR EE SRS R (DRI T ) DR C B LA S AT I -
JIHAF Preserved fruit M= A A D5 ARt (R MR 28 ) | PP R A T I - A 22 M

A Fruit CPEZ L SR o-JRIE 1, -2 OB R T IR R B-TRMA AEN
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