Additional file 3 volatile compounds isolated from Citrus species.

compounds

source

ref.

a-pinene

B-pinene

sabinene

myrcene

a-terpinene

y-terpinene

p-cimene
1,4-cineole
1,8-cineole

1,8-cineol

E-f-ocimene

cis-f-ocimene

(Z2)-f-ocimene

(Z)-ocimene
terpinolene

cis-linalool oxide
trans-linalool oxide

CGGY, CCL?, CCLY, CCLTY, CSI%, CSI¢,
CSIY, CAT?, CATY, CATe, CU?, CLI?, CLI,
CR®, CR¢, CK?, CMES, CAF¢, CB¢, CMES,
CP?, CP¢, CN¢, CD?

CAT?, CAT¢, CCL? CCL¢Y, CU? CSI,
CSIe, CSIY, CGGY, CCLTY, CLI%, CLIF,
CR?, CR¢, CME¢, CAF¢, CB¢, CME®, CP?,
CP¢, CN?, CD®

CAT?, CLI5, CRe, CSI, CMES, CAFe,
CAT¢, CB¢, CME®, CD?, CN%, CP?, CLI?,
CR?, CSI?

CAT?, CATY, CCL:, CCLY, CU? CSI,
CSIe, CSIY, CGGY, CCLTY, CLI, CR,
CK?, CME¢, CAFe, CAT:, CB:, CME,
CP¢, CN?, CD?, CP?, CLI?, CR®

CAT?, CAT¢, CGG¢, CCL¢, CCLT, CSI¢,
CLI%, CLIY, CMES, CAFe, CMEs, CD?,
CP?, CR?, CSI?

CGGY, CCLY, CCLTY, CSI4, CLI?, CLIe,
CK?, CU?, CME¢, CAF¢, CAT¢, CBS,
CME¢, CD?, CN?, CP?, CR?, CSI?

CME®

CCL¢Y, CSI¢

CAT?, CAT¢, CLI¢, CGGY, CCLY, CCLTY,
csi

Ch®

CAT?, CLI¢, CME¢, CAF¢, CB¢, CME¢,
CNg, CP?, CLI%, CR?, CSI*

CAT®
CAF¢, CATe, CMES, CN#, CP?, CLI?, CR?,
CSI*

CGG?

CAT?, CAT¢, CGG¢, CCLY, CCLT, CSI¢,
CSIY, CLI%, CLI¢, CMES, CAF¢, CBe, CD?,
CNe, CP?, CR?, CSI?

CAT?, CATY, CAT¢, CAF¢, CB¢

CAT?, CAT?

[1-15]

[1-4,6-15]

[2-4,6,8,10,11,13-15]

[1-6,8-15]

[1,3,4,6-8,10,14,15]

[1,4-8,10,11,13,14,15]

(6]
(1]
[1,3.4]

[14]
[3,4,6,8,10,15]

(2]
[8,10,15]

(1]

[1,3,4,6-8,10,11,13-15]

[3.8]
(3]




(Z)-linalool oxide CGGY, CCLTY, CN? [1,15]
(E)-linalool oxide CGGY, CN2 [1,15]
linalool CAT?, CATe¢, CLI°5, CR¢, CME¢, CAF¢, [1-4,6,8-10,12,14,15]

linalyl acetate

neryl acetate

geranyl acetate

CB¢, CCL?, CCLY, CU%, CSI¢, CSI¢, CSI¢,
CGG¢, CCLT¢, CN¢, CD#, CP?, CLI*, CR®
CAT?, CAT¢, CGG¢, CCL¢, CCLT¢, CSI¢,
CAF¢, CB®

CAT?, CAT®, CATY, CB¢, CGGY, CCL?,
CCLTY, CSIY, CME¢, CLI%, CLI, CAF¢,
CNe, CP#, CR?, CSI*

CAT?, CAT¢, CGG¢, CCL¢, CCLT¢, CSI¢,
CME¢, CAFe, CB¢, CLI, CN%, CP?, CLI?,
CR?, CSI*

[1-3,8]

[1-3,6-8,10,11,12,15]

[1,3,6,8,10,11,12,15]

bornyl acetate CGGY, CCLY, CCLTY, CSIY, CAT?, CAFe, [1,3,8,14]
CDh?

propyl acetate CCLT¢ [1]

farnesyl acetate CAT® [3]

terpinene-4-ol CAT? [3]

caryophyllene CAT?, CAT®, CGGY, CSI¢, CSIY CLI°, [1,3,4,6,8,10,11,13-15]
CME¢, CAF¢, CB¢, CD? CN?, CP?, CLI?,
CR?, CSI?
CSI¢, CMES, CN?, CP?, CLI?, CR®?, CSI? [4,6,10,15]
[-elemene
CAT® [3]
y-elemene
o-elemene CME¢, CN#, CP?, CSI? [10, 15]
neral CAT?, CATe, CGGY, CCLY, CCLTY, CSI¢, [1,3,6-8,10-13, 15]
CMEe¢, CLI?, CAFe, CLI°, CN?, CP?, CR?,
CSI?
nerol CAT?, CAT¢, CGGY, CCLY, CCLTY, CSI¢Y, [1,3,6-8,11,12,14,15]

a-farnesene

B-farnesene

CME?¢, CLI?, CAF¢, CLI¢, CN?, CD?
CLI¢, CN?, CR?,

CAT?, CAT¢, CSIY, CLI°, CME¢, CAF®,
CB¢, CLI?

[13,15]

[1,3,4,6,8,10,15]




a-terpineol

o-cadinene

y-cadinene

geraniol

nerolidol
thujene

tricyclen

a-phellandrene

B-phellandrene

Oxyde decaryophyllene
Octanal

limonene

a-terpineol

decanal

n-decanal
citronellal

2-carene

3-carene

4-carene

2,4-nonadienal

CAT?, CAT¢, CAT¢, CLI¢, CMES, CAF®,
CB*¢

CAT?, CSI¢, CME¢, CD?, CN?, CR?, CSI?

CME*¢, CAF*, CAT®

CAT?, CME¢, CLI%, CLIs, CGGY, CCLY,
CCLT¢, CSI¢, CN#, CP#, CLI*, CR?, CSI®
CAT?, CAT¢, CN, CP?, CSI*

CME¢, CAFe, CATY, CAT:, CB¢, CLI,
CLI¢, CME¢, CD#, CN#, CP%, CR?, CSI*
CAT?

CAT¢, CATe, CSI%, CSIY, CGG¢, CCLY,
CCLTY, CME¢, CAF¢, CME®, CN?, CP?,
CLI¢, CR®

CLI°, CAT¢, CAT¢, CAF¢, CD? CN?, CP?,
CLI%, CR?, CSI?

CAT¢

CAT?, CAT¢, CGGY, CCLY, CCLTY, CSI¢,
CLI¢, CR¢, CME®

CAT?, CATY, CAF¢, CCL? CCLY, CU%,
CSI3, CSI¢, CSIY4, CGGY, CCLTY, CLI,
CLI¢, CR¢, CK?, CU?, CMES, CB¢, CME",
CP¢, CN?, CD?, CP?, CR?

CAT?, CCL? CCLY CuU?, CSI%, CSI4,
CGG¢, CCLTY, CLI¢, CD% CN?, CP%, CLI?,
CR®?

CAT?, CGGY, CCLY, CCLTY, CSI¢, CRS,
CSI¢, CME¢, CN?, CD?

CME?¢, CAF¢, CAT¢, CB¢

CCL?, CCLY, CU?, CSI3, CSI¢, CLI¢, CRS,
CME?®, CAF¢, CAT¢, CN¢, CLI? CR?
CGG¢Y, CCLTY, CS1¢

CGGY, CCLY, CCLTY, CSI¢, CAF¢, CAT®,
CME*®

Ch®

CGGH

[2,3,4,6,8,10]

[3,4,6,14,15]

[6,8]

[1,3,6,7,10,11,12,15]

[3,8,15]
[3,4,6,8,10,13,14,15]

(3]
[1,3,6-8,10,15]

[4,8,14,15]

[3]
[1,2,4,10]

[1-10,12-15]

[1,2,4,9,11,14,15]

[1,2,4,9,10,12,14]

[6.8]
[1,4,6,8-10,12,15]

[1]
[1,8,10]

[14]
[1]




2,3-pentanedione
2.,4-decadienal
p-cymene
nootkatone

o-humulene

1-pentanol

1-hexanol

methyl hexanoate

ethyl hexanoate
pseudocumene
6-methyl-5-hepten-2-one
heptanal

nonanal

1-nonanol
n-nonanal
2-octenal
2-nonenal
2-heptenal
1-octen-3-one
1-octen-3-ol
hexanal
pentanal
2-pentylfuran
1-heptanol

a-copaene

B-copaene

valencene

ethyl heptanoate
2-ethylfuran
2-methylfuran

3- methylfuran
2-pentenal
1-penten-3-one
ethyl propanoate
ethyl 2-methylbutanoate
3-pentanone
1-penten-3-ol
(Z)-3-hexenal
(E)-2-hexenal
geranylacetone

CGGY, CCLY, CCLTY, CSI¢

CGGY, CCLY, CCLTY, CSI4, CN?

CGGY, CLI¢, CR¢, CSI¢, CAF¢, CAT¢, CD?
CGGY, CCLTY, CSI¢, CSI4, CLI¢, CME®
CGGY, CCLY, CCLTY, CSI4, CMES, CAF®,

CATe, CB¢, CLI°

CGGY, CCLY, CCLTY, CSI¢
CGG¢, CCLY, CCLTY, CSI¢
CGGY, CCLTY, CS1¢
CGGY, CCLY, CCLTY, CSI¢
CGGY, CCLY, CCLTY, CSI¢
CGG¢, CCLY, CCLT¢
CGGY, CCLY, CCLTY, CSI¢

CGGY, CCLY, CCLTY, CSI¢, CAF¢, CAT®,

CB¢, CME¢, CN?, CD?

CGGY, CCLY, CCLTY, CSI4, CN?

CLI¢, CSI¢, CME®
CGGY, CCLY, CCLTY, CSI¢

CGG¢, CCLY, CCLTY, CSIY, CN#

CGGY, CCLY, CCLTY, CSI¢
CGG¢Y, CCLY, CCLTY, CSI¢
CGGY, CCLY, CCLTY, CSI¢
CGGY, CCLY, CCLTY, CSI¢
CGGY, CCLY, CCLTY, CSI¢
CGG¢, CCLY, CCLTY, CSI¢
CGGY, CCLY, CCLTY, CSI¢

CGGY, CCLY, CCLTY, CSI¢, CD% CN?, ,

CR?, CST?
CR¢, CSI°

CGGY, CCLY, CCLTY, CSIY CLI¢, CRS,

CME¢, CLI#, CR?

CGGY, CCLY, CCLTY, CSI¢
CGGY, CCLY, CCLTY, CSI¢
CGGY, CCLY, CCLTY, CSI¢
CGGY, CCLY, CCLTY, CSI¢
CGGY, CCLY, CCLTY, CSI¢
CGGY, CCLY, CCLTY, CSI¢
CGGY, CCLY, CCLTY, CSI¢
CGGY, CCLY, CCLTY, CSI¢
CGGY, CCLY, CCLTY, CSI¢
CGGY, CCLY, CCLTY, CSI¢
CGGY, CCLY, CCLTY, CSI¢
CGGY, CCLY, CCLTY, CSI¢
CGGY, CCLY, CCLTY, CSI¢

(1]

[1,12]
[1,4,8,13,14]
[1,4,10]
[1,6,8,10,13]

[1]
(1]
[1]
(1]
[1]
(1]
[1]
[1,8,10,12,14]

[1,12]
[4.6]

(1]
[1,12]
(1]

(1]

(1]

(1]

(1]

(1]

(1]
[1,14,15]

[4]
[1,4,10,15]

[1]
(1]
[1]
(1]
[1]
(1]
[1]
(1]
[1]
(1]
[1]
(1]
[1]




[B-cyclocitral

B-ionone

hexyl acetate
ethyl nonanoate
methyl nonanoate
(Z)-3-hexen-1-ol
ethyl octanoate
methyl octanoate
gerania

heptyl acetate
ethyl decanoate
methyl decanoate
undecanal
(E)-2-hexen-1-ol
1-decanol
1-octanol
n-octanol

citronellol

ethyl acetate
carveol

carvone

ethanol
acetaldehyde
dodecanal

limonene oxide
camphene
camphor
terpinen-4-ol
perillaldehyde

carvyl acetate
citronellyl acetate

CGGY, CCLY, CCLTY, CSI¢

CGGY, CCLY, CCLTY, CSI¢

CGG¢Y, CCLY, CCLTY, CSI¢

CGGY, CCLY, CCLTY, CSI¢

CGGY, CCLY, CCLTY, CSI¢

CGGY, CCLY, CCLTY, CSI¢

CGG¢, CCLY, CCLTY, CSI¢

CGGY, CCLY, CCLTY, CSI¢

CGG¢Y, CCLY, CCLTY, CSI¢

CGGY, CCLY, CCLTY, CSI¢

CGGY, CCLY, CCLTY, CSI¢

CGGY, CCLY, CCLTY, CSI¢

CGG¢, CCLY, CCLTY, CSI¢, CME®, CN?
CCLY, CS1¢

CCLY, CCLTY, CSI¢4, CN®

CGGY, CCLY, CCLTY, CSI¢

CSI¢

CLI5, CGGY, CCLY, CCLTY, CSI¢, CME®,
CN?, CP?, CLI%, CR?, CSI*

CGGY, CCLY, CCLTY, CSI¢

CGGY, CCLY, CCLTY, CSI4, CLI¢, CRS,
CSI¢, CN?, CD?

CGGY, CCLY, CCLTY, CSIY CLI¢, CRS,
CSI¢, CN#, CD?

CGGY, CCLY, CCLTY, CSI¢

CGGY, CCLY, CCLTY, CSI¢

CGGY, CCLY, CCLTY, CSI¢, CME®, CN?
CGGY, CCLY, CCLTY, CSI¢, CLI¢, CSIe,
CME*¢, CN?, CP?, CLI%, CR?, CSI*

CGGY, CCLY, CCLTY, CSIY, CMES, CAF®,
CAT¢, CB¢, CME®°, CD? CN?, CP? CLI?,
CR?, CSI*

CME*¢, CN?, CLI*

CGGY, CCLY, CCLTY, CSIY, CMES, CAF®,
CAT¢, CB¢, CLIS, CD?

CGGY, CCLY, CCLTY, CSI¢

CGGY, CCLY, CCLTY, CSI¢

CGGY, CCLY, CCLTY, CSIY, CME®, CLIZ,

[1]

(1]

(1]

(1]

(1]

(1]

(1]

(1]

(1]

(1]

(1]
[1,10,12]
(1]
[1,12]
(1]

[4]
[1,4,10,12,15]

(1]
[1,4,12,14]

[1,4,12,14]

[1]

[1]
[1,10,12]
[1,4,10,15]

[1,6,8,10,14,15]

[10,12,15]

[1,6,8,10,11,14]

(1]

[1]
[1,6,10,15]




styrene

nonyl acetate
ethyl butanoate
decyl acetate
terpinyl acetate
octyl acetate
3-methylbutanal

y-dodecalactone

iso-sylvestrene
sabinene hydrate

trans-p-mentha-2,8-dieno

1

cis-p-mentha-2,8-dienol

terpineol-4-ol
cis-pinocarveol
cryptone

p-mentha-1,8-dien-7-o0l
cis-p-mentha-1(7),8-dien

-2-ol

p-mentha-1(7),8(10)-dien

-9-0l

geranial

p-mentha-1,8-dien-3-one

perilla aldehyde
thymol
isothymol
carvacrol
perilla alcohol
patchenol

[-cubenene

sativene
(Z)-trimenal
a-bergamotene
cis-thujopsene

CST?

CGGY, CCLY, CCLTY, CSI¢
CGGY, CCLY, CCLTY, CSI¢
CGGY, CCLY, CCLTY, CSI¢
CGGY, CCLY, CCLTY, CSI¢

CCLY, CCLTY, CSI¢, CD?

CGGY, CCLY, CCLTY, CSIY, CME®
CCL¢

CGGH

CSI°

CLI°, CME*, CD? CN?, CP?, CLI%, CR?,

CST?
CR¢, CSI°

CLI¢, CRS, CSI°
CLI®

CR¢, CSI*

CR¢, CSI°

CR®

CLI¢, CSI°

CR®?

CLI%, CLI°, CSI°, CME¢, CAF¢, CAT®,

CB¢, CN?, CP?, CR?, CSI*

CR¢, CSI¢, CN®

CLI¢, CR¢, CSI¢, CME¢, CN?, CD?
CLI¢, CRS, CSI¢, CD?

CDh?

CLI¢, CRS, CSI¢, CME®

CR¢, CSI°

CRS, CSI*

CR¢, CSI°

CSI¢
CR°¢

CME*¢, CAF¢, CAT¢, CB¢, CLI¢, CLI*

CLI®

(1]
(1]
(1]
(1]
[1,14]
[1,10]
(1]

[4]
[4,6,10,14,15]

[4]

(4]
[4]
(4]
[4]
[4]
[4]

[15]

[4,6-8,10-13, 15]

[4,15]
[4,6,10,12,14]
[4,14]

[14]

[4,10]

[4]

[4]

[4]

[4]
[4]
[4,6,8,10,11,15]
[4]




[-santalene

germacrene D

germacrene B

B-selinene

7-epi-a-selinene
bicyclogermacrene
a-muurolene

Y -muurolene

[-bisabolene

(Z)-a-bisabolene

y-bisabolene

spathulenol
caryophyllene oxide
a-bisabolool

[-sinensal

(3E,5Z)-undeca-1,3,5-tri
ene
(3E,5Z.8Z)-undeca-1,3,5,
8-tetraene
2,3-dihydro-3,5-dihydrox
y-6-methyl-4H-Pyran-4-
one
2,3-dihydrobenzofuran

CLI¢, CME*®

CLI¢, CME¢, CAF¢, CAT¢, CD?, CN?, CP?,

CR?, CSI*
Cp?

CLI®

CSI¢
CLI¢, CME®

SCI¢, CD?, CN?, CR?

CDh?

CLI°, CME¢, CAF¢, CAT¢, CB¢, CN?, CLI?

CME?¢, CLI?
CME*

CLI¢, CSI°

CLI¢, CSI¢, CAF¢, CAT®, CB*

CLI®
CSI¢

CK?, CU?

CK?, CU?

CME*®

CME*

[4,10]

[4,6,8,14,15]

[15]

[4]

[4]

[4,10]
[4,14,15]
[14]
[4,6,8,10,15]

[10,15]
[10]

[4]
[4.8]
[4]




a-cubebene

[-cubebene

tetradecanal
a-bisabolol

[B-bisabolol

eicosane

docosane

citropten

oxypeucedanin
alloocimene

fenchyl acetate
bicyclosesquiphellandren
e

osthol

manoyl oxide
heneicosane

tricosane

pentacosane

nonacosane

decane

borneol

p-cymen-8-ol
dihydrolinalyl acetate
norbornanol
campherenol
hexadecanal

linanool

1-phenylethyl mercaptan
(E,Z)-2,6- nonadien-1-ol
2-methoxy-3-(2-methylpr
opyl) pyrazine
4-terpineol
(E)-2-decenal
(£)-5-dodecenal
(E,Z)-2,6-dodecadienal

CDh?

CME?¢, CN?, CR?,

CME¢, CAF¢, CAT®
CAF¢, CAT¢, CME¢, CLI?
CME*®

CMES, CAF®, CAT ©
CME*

CME*

CME®

CAT®

CAF¢, CAT®

CAF¢, CAT¢, CD*

CAT®
CAF¢, CAT®
CAFe, CAT®
CAF¢, CAT®
CAFe, CAT®
CAF¢, CAT®
CME*
CME¢, CLI*
CME®
CME*
CME*
CME*
CME*

CSI¢, CP*
CNe

CN?

CNe

CN?, CP?, CLI%, CR?, CSI?
CN?, CD?

CN®

CN?

[14]

[6,15]

[6,8,10]
[8,10,15]
(6]

[6, 8]
(6]
(6]
(6]

[8,14]

[10]
[10, 15]
[10]
[10]
[10]
[10]
[10]
[11]
[12]
[12]
[12]

[12,15]
[12,14]
[12]
[12]




(E)-2-dodecenal CN® [12]
o-bergamottene CLI? [13]
elemol CD?, CN#, CR?, CSI? [14,15]
¥ -eudesmol CD? [14]
cosmene Cp? [15]
(Z)-p-menth-2-en-1-ol CN#, CP%, CLI? [15]
(E)-piperitol CST? [15]
8-hydroxylinalool CN?, CLI* [15]
perillal CN#, CLI%, CR?, CSI? [15]
piperitone CN?, CLI* [15]
methyl geranate CN?, CLI® [15]
geranyl isobutyrate CLI? [15]
o-guaiene CN® [15]
elixene CN?, CLI?, CR?, CSI? [15]
cadalene CN?, CP?, CR®, CSI? [15]
germacrene D-4-ol CN&, CLI%, CR?, CSI? [15]

a: peel; c: pressed oil; d: juice; e: whole fruit; CAT: C. aurantium; CAF: C. aurantifolia; CME: C. medica; CLI: C.
limon; CB: C. bergamia,; CR: Citrus reticulata; CK: C. kinokuni; CU: C. unshiu; CCL: C. clementina; CSI: C.
sinensis; CCLT: C. Clementine X C. tangerine; CGG: C. grandis X C. grandis; CP: C. paradisi; CN: C. nobilis;
CD: C. depressa.
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