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THE RESEARCH ON THE CHEMICAL CONSTITUENTS
AND THE ODOUR OF SEVERAL CITRUS OILS

YU Zhen, DING lJing-Kai

( Laboratory of Phytochemistry, Kunming Institute o fBotany, Chinese Academy ofSciences, Kunming 650204)

Abstract Eight essential oils from Citrus bergamia Risso & Poit., Citrus limon L., Citrus sinensis (L.)
Osbeck, Citrus grandis (L.) Osbeck, Citrus reticulata Blanco, Citrus medica L. leaves and fruits were
analyzed qualitatively and quantitatively by means of GC / MS. Their chemical constituents have been
identified. Because of the different constitutents and contents , the odour of the essential oils possessed
different characteristics. Moreover, this paper discussed the influence on the quality and the odour
from the terpenes group, the carevol and carvone group, citronellal, menthadienol group, and provid-
ed the scientific bases for the application of Citrus medica and Citrus grandis oils.
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HaRIE

& #7 8# (Citrus bergamia Risso & Poit. )iy A A BB HH LS TR #742 (Citrus limon L), #ig
(Citrus sinensis LYMAE NS, PHALE S, BB T(Cirrus reticulata Blanco)ill 4 B 255 kH &
ats B FB(Citrus medica LY. RMHZ A BEMERT R8s M F(Citrus grandis (L.) Osbeck) i
i PR R AR S M 4R 2,

il Rigs

8 PG A 2402, MR KM FHBMSHEIE / g,

L2 AEE VG A FElfH FISONS MD800 GC / MS / DS Bt (X,

Gk R SE-54 AREBMELEGOM x0.25 mm); H:iR 80~220C, BFFFHE 3C / mins HEELE B
230C; FEEEE 0.3 uL; 4rifikk 100 ¢ 1,

PR F M EI-MS, B-FIRIREE 200C; HT-HER 706V R EHHE 0.4A; fEHB/AEIE 1500V; KE
JiH 35~3505 FIHAM 1ss BIBCH R LAB-BASE &%, F NBS WERE, HEHEICE(Heller %
, 1980;Yukana, 1973)mEA#HiN. EERAEBAIE L,

SR SHE

£ GC/MS i, EtERMBEETEF S 51 MRy, b s8 4, Al 24, T
B 48 /4>, WMl 56 4, AIBKS Tih S4 A, FFEBHS1A, HEBREM S ARSGE D). KE
RETLAEH, XL R O EME LESRNER, BARRL FESMRA, MAGHERR
F, NEXAMESE S

S FEHM EER S

BB A CBE 5 IRRR(20.69%), FriEi(16.02%), F5HEE(10.31%), R T RISH M SRR S,
HHmRIEE, BER. 4IE, AX/LAEmPHEES,

FrERMAITIRIR(56.77%), LB f-AMIER(2.97%), FEERE(2.31%), P THIEHMEERREE,
B ES RS,

MM RATERR(74.95%), FSHBEE(1.71%), LRMFHHEE(1.17%), ERE(1.02%). TR IELPRER %M
RE&E, :

HhF B RATERIR(53.68%), Mk B-HAMIAE(7.18%), LKL, BRILAW( 9.31%). 74 FH
MERRE, HHEBEMBES,

B THERER1623%), HHEE(1466%), 4-(1-FEZHE)-1, 5K - H-1-F@
(2.06%), BB, FXLEHE 3.90%), BEEM(1.95%), a-HMEI(1.57%). HES DIEHNE
%, MHHER,

HIBAE T AR A A ERIR(64.15%), FHHERE(3.99%), BREL. FAiLAM(# 7.304 ), 4-(1-
RHLE)-1, SHO_R-1-TH, FAHBEWMRE, HOFER, 22EHS, \
B & B ihity 1 AR AP ER(23.38%), FSHERE(1.08%), TEX(1.06%), & FEE(10.39%), Fiisfi

(42.92%), BIEFQ.12%), FEHE(1.70%). EEBOFERER, HEES,

FrEBRMEO T ER S DR Q4.24%), 4B (2042%), FTEERE(14.76%), PR EEE
(2.34%). BRABMEHMITRERE, HFHBIEREES.
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HERE, MHEBES. ARG, PEETHASREN L ERERALEY, HHAEFHHERS.
%1 LEEFRHHB MM EFER (%)
Table 1 The chemical constituents of several citrus oils(%)
Fr R OB MT S RBNTERNER
gl i B Fm Fi Ml Rl

acetic acid 005 0.06 005 0.07 0.13 004 003 tr.
heptane tr. 0.01 0.10 tr.
octane tr. 0.03 0.03 0.07 001 0.01 0.01
nonane 0.01 0.04 0.20 0.02
a—thujene 030 041 0.03 004 299 0.18 0.01 1.07
a—pinene 1.83 324 142 083 037 158 0.16 249
camphene 0.04 029 00f 004 0.12 0.01 tr. 0.03
heptanol 0.23 0.03
sabinene 1.25 215 128 0.07 227 029 0.15 036
f—pinene 487 1248 0.43 511 044 tr. tr.
6-methyl-5-hepten—2-one 1.21  2.34
myrcene 0.83 385 049 1039 1.28 008 229
octanal 004 0.10 048 0.73 0.02 0.12 0.02
a—phellandrene 0.03 0.10 032 0.02 0.03 022
3-—-carene 0.05 0.04 1.52 1.08
a—terpinene 0.11 0.20 tr. 0.56
p-cymeme 0.30
limonene 16.02 56.77 7495 53.68 16.23 64.15 2338 44.24
1,8—cinenol 0.06 tr.
t—f- ocimene 033 006 0.18 0.05 1.09 0.03 1.68
2,2,6—trimethyl cyclohexanone 0.06
4-carene 507 tr. 026 002 7.21 - 0.04 0.11 2042
octyl formate 0.01 0.04 0.12 035 0.14 0.06
¢—1—methyl-4—(1-methylethyl)-2-cyclohexen—1-ol 005 009 005 0.03 021 0.01 0.06
c—linalool oxide (furanoid) 0.08 0.08 0.07 063 0.55 045
terpinolene 036 0.15 0.18 046 273 0.52 0.16 147
linalool 10.31 046 171 030 1466 399 1.08 0.29
nonanaldehyde 0.07 1.06 0.13
t—1-methyl-4-(1-methylethyl)-2-cyclohexen— ol 0.03 0.10 0.13 0.16 026 0.02 0.08
a—isopropyl-2—furanacetaldehyde 0.06 0.02
t-p—2,8— menthadien— 1- ol 097 083 293 1.19 205 0.06. tr.
3, 3, 5— trimethyl— 1, 4~ hexadiene 0.13 0.01
a—~campholene aldehyde 0.02
4-acetyl- 1- methylcyclohexene 0.08 0.08
1,2, 3,4, 5, 8—hexahydronaphthalene 1.60 2.98
2,7,7-trimethyl-3—oxatricyclo4,1,1,02,4octane 005 1.21 265 4.60 2.34
2,3~dihydro— 2— methylbenzofuran 1.89
I~ methyl— 4- ( 1- methylethenyl) - 7 0.03 1.22 0.83 298 1.90
—oxabicyclo4,1,0heptane
6, 6— dimethyl— 2—methenylbicyclo3,1,1heptan—3—ol 0.67
f—terpineol 0.03 0.29
citronellal 0.03 0.08 0.11 0.51 10.39 0.21
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1,7,7-trimethylbicyclo2,2,1heptan—-2-one 0.56
benzyl acetate 0.08
B—terpineol 0.08
6,6—dimethyl-2-methenylbicyclo3, 1, 1heptan— 3- ol 0.23
linalool oxide ( pyranoid) 013
octanoic acid 0.24 0.74
heptyl acetate 0.06 0.09
borneol 0.92
2,3,4,5,6,7-hexadehydro—1H-inden—1-one 0.08
ethyl benzoate 0.09
3,7-dimethyl-3,6—octadiene 0.84 0.06
nonanol 0.07 0.01
7-methyl-3,4—octadiene 0.76  0.12
terpinen—4-ol 0.04 0.24 0.19 034 0.17 0.06
3,7-dimethyl-2,6~octadienaldehyde 042 0.26 1.01 059 0.66
¢c—p-2,8menthadien—1-ol 0.18 0.78
a—terpineol 021 074 064 079 1.57 040 0.18 0.26
octadehydro—3A-methyl-2H-inden—2-one 2.17
p—1,8—menthadien—9-ol 0.27 075 0.73
4—(1-methylethyl) - 1, 5—- cyclohexadien— 1-methanol 1.02 206 1.45
decan aldehyde 0.07 1.13 046 0.07
octyl acetate 0.09
dihydrocarvone 0.25
t—carveol 1.53 1.09 461 1.07 3.01
nerol 0.13 - 0.48 212 0.49
c— carveol 112 075 263 207 2.00
neral 041 092 0.11 17.28 5.68
carvone 1.22 107 402 075 2.29
linalyl acetate 20.69 0.07 1.17
geraniol 1.70
piperitone 0.04 0.15 :0.03
nonanoic acid 0.05
geranialdehyde 0.63 139 0.25 25.64 9.08
3,7-dimethyl—-1,6—octadiene 0.28
piperitenone 0.11 0.10 040 0.20
perillaldehyde 0.17 0.13 033 0.72 0.17
isobornyl acetate 0.04
neryl formate 0.19
carvyl acetate 0.07 0.24 0.07
thymol 195 0.11
1-methyl-4—(2~methyloxiranyl)— 7 1.15 0.43
— oxabicyclo4, 1,0heptane :

nonylacetate 0.03
perillyl alcohol 0.18 0.24 0.20
geranyl formate - 021 0.04
t—2—undecen—1-ol 0.13 0.34 0.59 0.10
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g1
methyl geranate 0.09 0.03 0.50
2,4—decadienal 0.16
neric acid 0.12
linalyl propanoate 0.03
p—terpinyl acetate 297 026 708 186 3.02 037
o — elemene 0.01 0.32
citronellyl acetate 0.06 0.14 0.06 0.38 0.04
o— terpinyl acetate 0.23
p—terpinyl acetate 0.16 0.21 0.10 0.72 0.06
geranic acid 0.12 0.36
neryl acetate 042 051 007 006 031 007 107 0.31
decanoic acid 0.07 0.28 4.06 0.67
geranyl acetate 0.50 0.61 0.09 0.21 0.17 0.05
x—copaene 0.04 0.13 0.14 0.06
B~cubebene 0.11 0.14
f— elemene ) 034 0.15
decyl acetate 0.03 0.12
1- hydroxylinalool 0.58 201 040 0.73
¢~ a~bergamatene 0.06
fp-caryophyllene 0.19 0.05 0.09 0.25 0.27
t—a—bergamatene 0.27 042 0.06 0.06 0.77
f—cubebene 0.03 0.06
1=~ (1, 4~ dimethyl- 3—cyclohexen—1-yl) ethone 0.37
f—farnesene 0.03 0.03
o—humulene 0.03 0.11 0.04 0.05
1-(1,4—dimethyl-3—cyclohexen—1-yl) ethone 0.03 0.05
p—cedrene 0.03 tr. 0.06 0.28
a—bisabolene 0.05 0.09 0.14 0.09
y—cadinene 0.10
a—farnesene 0.40
B—bisabolene 0.33 0.58 0.06 0.97
d—cadinene 0.06 0.17 0.08
farnesyl acetate 0.11
2,6,10~trimethyl-2,6,9,11-dodecatetraenal tr. 1.32 0.02
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