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A STUDY ON CHEMICAL COMPONENTS OF ESSENTIAL OILS
FROM CITRUS BERGAMIAAND ITS CLOSE RELATIVES AND ITS
TAXONOMY
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(Chengdu Institute of Biology, Academia Sinica, Chengdu 610015)

CHEN QUAN-YOU WU YUN-LUN
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Abstract  Citrus bergamia Risso. is a rare perfumery plant. Taxonomists have different views
on the taxonomy of C. bergamia. Chemical components of leaf and peel essential oils from C.
bergamia . and its close relatives, C. limon, C. qurantifolia and three varieties of C. gurantium,
were analyzed by GC and GC—MS. The analytical result shows that the chemical composi-
tions of the leaf essential oils from C. bergamia are basically the same as those from three va-
rieties of C. aurantiuvm. Their main components are linalool (29.19—39.75% ) and linalyl
acetate (24.73—30.24% )etc. , and contents of other components are also similar. But their
peel essential oils are different. The peel essential oils from C. bergamia contain less limonene
(29.94%) than those from C. aurantium (92.55--94.31% )and less beta—pinene (3.00% )and
y—terpinene ( 3.48% ) than those from C. limon or C. aurantifolia (respectiyely 9.16% and
10.42% ) . The peel essential oils from C. bergamia contain not only as much linalool
(22.20% ) and linalyl acetate (32.66% ) as those in the leaf essential oils from C. qurantium,
but also as much limonene (29.94% ) as that in the peel essential oils from C. limon or C.
aurantifolia . The contents of limonene are close to those of the essential oils from C.
aurantifolia. ‘

This result shows that C. bergamia may be a natural hybrid between C.
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aurantium and C. aurantifolia, as proposed by Sinclair W. B.
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Table 1. The plant materials for the experiments

o
ﬁNo%- B ER Taxon Parts oﬁﬁﬁits used Safflﬁnﬂgfate
1 B Citrus bergamia Risso e leaf 1988.09.23.
) fruit 1989.01.04
il * g C. aurantifolia Swing M leaf 1989.01.04.
B fruit 1989.12.26
I KAhwkr#  Climen Burm.f. M leaf 1988.09.23.
2 fruit 1989.12.26
v BERE R C. aurantium L. H leaf 1989.01.04.
B froit 1989.12.26
\% AR C. aurantium L. s leaf 1989.01.04.
B fruit 1989.12.26
VI [i3 000k ] C. aurantium L. - leaf 1988.09.23.
- fruit 1989.12.26

70—230C ; FHEFE SR 4T / 4); iEALE IR A 250C; FID jR g 250°C; &R & 100K pa; #H#
B 0.15u1; 43 E 80—100 : 1, (R &3 #8500 ¥ Jennings (1980) &y M &4 #47.

2. {o R ) SCE: {Y 285 DANI 3800—VG 7070E-VG 11/ 250 if—Ri%—
HE LB AL 50m x 0.25mm g4 OV-101 s A X EH . LREAMH: £R 70—
220C; FHiBM# A 4C / 43 BT EL B FRER 70eV; 43 $E3 1000; BT BTG E 40—350; 41
A 6000V,

LRER MR

ERERLEEMAHFRAREEBRNIRSERIHNF TR IAK I RPESE
HREMASTER S OV-1T7 @it LM g WUF HERI. hPREES EEER |
A4 TR B A A B 434 R TF . P AR B S AR R R B 5 AT A e, AR AR
TR BRI, Sl f-FREH AR BEEMZRERETEMLEY
R4 OV-17T & F BHER THARF, MifE@E OV-101 & b HREMF 77 Rk
WX —F R fk FEARTER S OV-101 B R NITRG TR, AR E OV-17
B EHERMSF. ALRFPHAHMEMEN LRMEREEEI T, SHERR
@i L F AR 22—, AR5 RERHEA.

T 2 TR N B R A AL S S A EE M R R e L R A
R, A1 EERA IR SRR (29.19—39.75%) . Z.BR 35 1 g (24.73—30.24%) Fl o«—
FATHEE (8.58—10.27%) %, HE &4 M & B A T 5 BN AT iay e g
WL FARMBERA FHENFERDY RIS (26.81—30.41%) . IR (12.22—
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Table 2 The leaf essential oils from Citrus bergamia and its close relatives
L tt & 9 & & Contents (%)

Peak No. Compounds 1 I m v v V]
1 =7 ] a—thujene tr. 0.14 | 0.04 tr. tr. tr.
2 o p—pinene 007 | 055 | 0.80 | 1.08 | 0.10 } 0.12
3 ® B camphene tr. tr. 0.07 | 0.03 tr. Ir.
4 HFEE sabinene 017 | 0.t4 | 1.97 | 032 | 0.26 | 035
5 HEH myrcene 210 | 1.09 | 097 | 2.52 | 2.52 | 2.23
6 i3 ] B—pinene 081 [ 011 1211 | 1.88 | 1.26 | 1.96
7 a—~ K a—phellandrene tr. tr. tr. tr. tr. tr.
8 A A-3—carene tr. | 004 {038 | . | w |
9 =il a—terpinene tr. tr. tr. 0.02 | 0.02 tr.
10 bk 1] limonene 1.79 | 3041 | 26.81 | 0.56 | 0.58 | 0.58
11 EX—T 8 cis—ocimene 0.52 | 0.17 tr. 0.86 | 087 | 0.79
12 iy Gt B—phellandrene tr. 0.20 tr. 0.04 | 0.03 | 0.04
13 RA-FHiE trans—ocimene 092 | 0.66 ; 0.04 | 241 | 2.28 | 2,52
14 st 1R p—cymene 0.50 | 0.46 | 0.81 tr. tr. tr.
15 P y—terpinene tr. | 0.02 | 0.03 | 0.04 | 0.03 | 0.03
16 F¥Xm n—octanol tr. tr. tr. tr. tr. tr.
17 a— R a—terpinolene 0.17 tr. tr. 044 | 044 | 0.36
8 b3 1. linalool 2019 [ 1.26 | 1.36 | 3391 ]39.75]35.71
19 FE® n—nonanal 0.02 tr. tr. 0.04 | 0.03 | 0.03
20 ¥ M fenchone tr. 0.04 | 0.07 tr. 0.02 tr.
21 HER citronellal 005 | 1.55 | 201 | 0.05 | 0.05 [ 0.06
2 P —d—m terpine—4~01 013 | 031 | 026 | 013 | 0.11 | 010
23 o—Fh T AE a—terpineol 980 | 0.14 | 0.56 [ 10.27 | 9.91 8.58
24 E¥H citroneltol 0.07 | 039 | 095 | 0.05 ] 0.05 | 0.04
25 byl nerol 223 | 1.73 [ 227 ) 1.82 | 1.75 | 1.52
26 V.57 1. linalyl acetate 2524 1 — — | 27.46 | 24.73 | 30.24
27 -y geraniol 558 | 345 | 1.02 | 595 | 546 | 5.04
28 BitR neral 0.30 {1586 (1222 | 0.04 | 0.05 | 0.06
29 HFHE geranial 0.44 2295|1593 | 0.06 | 0.05 | 0.10
30 ERE carvone 0.3 | 009 | 022 | tr. tr. | 0.02
31 LEEXR citronellyl acetate 008 | 0.12 | 0.26 | 0.04 | 0.05 | 0.03
32 B ILER neryl acetate 6.87 | 2.17 | 6.87 | 2.86 | 2.81 | 2.52
33 28R geranyl acetate 583 | 4.75 | 3.34 | 518 | 5.12 | 4.68
34 a—HHFRE a—bergamotene 007 | 0.19 | 0.73 — — —
35 BT &S fi—caryophyllene 1.35 [ 0.76 | 0.79 | 0.17 | 0.16 | 0.50
36 o~ F a—humulene 0.17 | 0.12 | 1.01 | 0.03 | Q.02 [ 0.07
Kyl i v &) f—bisabolene 0.18 | 0.16 | 0.18 tr. tr. ir.
38 BiEam nerolidol 0.21 | 0.15 | 0.03 | 0.09 { 0.09 | 0.12
Total 95.49 | 93.39 | 94.37 | 98.35 | 98.60 | 98.42

tr. ~—trace (< 0.02%)

1 —C. bergamia; 1 —C. aurantifolia; Wl —C. lemon; N—C. aurantium; V —C. aurantivm; V{—C. aurantium.
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Table 3. The peel essential oils from Citrus bergamia and its close relatives
% S th & W 4 % Contents (%)

Peak No. Compounds 1 o m v \' il
I o THE a—thujene 0.13 | 041 | 0.44 tr. tr. 0.02
2 o~ «—pinene 0.51 | 207 | 1.91 | 0.52 | 0.51 | 0.32
3 w8 camphene tr. 0.09 | 0.06 tr. tr. tr.
4 FH sabinene 056 | 311 | 1.89 | 0.22 | 0.18 | 0.17
5 Hias myrcene 065 [ 065 | 170 | 1.74 | 1.75 | 1.65
6 B B—pinene 3.00 | 20.00 {1030 | 0.78 | 0.57 | 0.49
7 o—7K ik a—phellandrene tr. 0.04 | 005 | 0.05 | 0.03 | 0.03
8 a— T AR a—terpinene tr. 0.09 | 0.15 tr. tr. ir.
9 RS limonene 29.94 | 40,40 | 66.00 { 92.98 | 94.31 | 92.55
10 WA —F e cis—ocimene 0.07 | 0.22 | 0.3t — — —
11 [ i f—phellandrene 0.13 | 046 ; 0.15 | 025 | 0.26 | 0.25
12 RA-F i trans—ocimene 0.17 [ 0.58 | 0.14 | 0.25 | 0.16 | 0.23
13 pog¥i A p—cymene 0.12 | 0.30 | 0.12 tr. tr. tr.
14 y—H0 H 4 y—terpinene 348 11042 ] 9.16 | 0.07 | 0.07 tr.
15 E-¥8 n—octanol 0.05 | 0.13 | 0.07 | 0.09 | 0.0% | 6.14
16 a—R RS a—terpinolene 005 | 0.34 | 0.36 ir. tr. tr.
17 FHR linalool 2220( 026 | 0.15 } 0.35 | 0.16 | 0.37
18 FETe n—nonanal 0.05 | 0.13 | 0.08 ir. tr. 0.06
19 E fenchone tr. tr. tr. tr. tr. tr.
20 HER citronellal 0.04 { 0.10 | 0.07 tr. tr. 0.03

21 T —d—m terpine—4--01 0.12 | 0.29 | 0.67 | 0.12 | 0.10 | 0.10
22 a—¥ MR a~terpineol 0.19 | 9.54 [ 0.29 | 0.06 | 0.05 | 0.12
23 E¥E citronellol — 0.18 | 0.04 —_ —_ —_
24 i S nerol — 0.84 | 0.39 tr. tr. tr.
25 LB R linalyl acetate 3266 | — o 0.83 | 0.32 ; 0.32
26 FHB geraniol 0.11 | 141 | 0.52 | 0.07 | 0.06 | 0.06
27 b did neral 043 | 149 | 098 | 0.04 tr. 0.05
28 FHR geranial 0.65 | 288 | 1.57 | 0.12 | 0.06 | 0.16
29 EHN carvone 0.06 | tr. tr. ir. tr. tr.
30 LBEFE citronellyl acetate tr. 0.03 tr. tr. tr. 0.03
31 ZEm bR neryl acetate 037 | 052 { 037 | 009 | 0.04 | 0.11
12 B E B geranyl acetate 0.31 § 0.66 | 0.18 | 0.20 | 0.16 | 0.34
33 c—FIF a—bergamotene 0.35 1 1.01 | 0.34 — - | -
34 B—T&EE f—caryophyllene 042 | 1.52 | 0.26 | 0.07 | .08 | 0.12
35 a— W g—humulene 003 [ 019 | tr. | 0.04 | 0.04 | 0.09
36 it ki ot p—bosabolene 066 | 1.94 | 0.56 | 0.13 | 0.06 | 0.29
37 i i g nerolidol 003 | 0221023 | 011 { 0.10 | 0.32
Total 97.54 | 93.52 1 99.00 | 99.18 | 99.16 | 98.45

tr. —trace (< (.02%)

I-C. bergamia; 1 -—C. aurantifolia; T1—C. lemon; W—C. aurantium; V —C. aurantium; N|—C. aurantium



244 oA EE R L
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H R T IR R K AR (29.94%), T RER I S BERIL TR . R
A SRR R R B I R R, X—4r W& R 3% 1 Sinclair. W. B. X T EH
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