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Comparative Analysis of the Components of Volatile Oil in Citrus medica from Different Producing Areas
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ABSTRACT OBIJECTIVE: To compare the difference of the components of volatile oil in Citrus medica from different producing
areas. METHODS: The volatile oil of C. medica from 10 different producing areas was extracted with steam distillation, and the
yield was calculated. The components of the volatile oil of C. medica from different producing areas were analyzed by GC-MS. The
compounds were retrieved from NIST 14.L mass spectrum database and identified. Relative mass fraction of chemical component
was determined by peak area normalization method. Cluster analysis of samples were performed by using SPSS 20.0 software.
RESULTS: The yields of volatile oil of C. medica from 10 different producing areas were 0.10% -1.75% , among which sample
from Qianwei county in Leshan city of Sichuan province was the highest (1.75% ). A total of 66 components were identified in the
volatile oil of C. medica from different producing areas, with a relative molecular weight of 126.20-392.66. The majority was Cio
and Ci;s compounds; isomers with relative molecular weight of 136, 154 took up the great proportion, which were mainly
cycloalkane monoterpenes. There were 12 common components in the volatile oil of C. medica from different areas, which were
limonene (24.90% ) , terpinene (14.71% ), (— )-4 terpineol (2.88% ), citral (2.33% ), a-myrrhene (2.33% ), geraniol (1.52% ),
a-pinene(1.37% ), trans bergamot olene(1.16% ), isoterpinene(1.13% ), methyl palmitate(1.12% ), linalool(1.09% ) and geranyl
acetate (1.04% ) according to relative mass fraction; 8 of them were monoterpenes, 2 were sesquiterpenes and 2 were esters. There
were 4 categories of C. medica from different producing areas, i.e. S2, S4, S6 clustered into one; S1, S3, S7, S8 clustered into one;
S5 and S10 clustered into one; S9 as one. CONCLUSIONS:

There are some difference of the components in volatile oil of
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Tab 1 Sample information of C. medica

B5 PH el e ig e
S et 2018410 S6 IImELK 20184101
2 PRI R 2018410 ST TR 20184111
3 DO A 2018410/ 8 JPEEM 20184111
sS4 BKIAEE 2018411 N3 Vi 20184104
S 20184101 SI0 mEkE 2018410 A

2 FiEEHR
2.1 BFELMAYIRE
iz 2015 AR [ 25 8 ) (PO ) 38 D) 2204 B ke

- 424 - China Pharmacy 2020 Vol. 31 No. 4

PRI T4 o b TRE G TR SR A 3 OS5
PREUB R 100 g, B T RRBEHF , IAJK 1000 mL,
{18 30 min 5 FHHLEE A, A LIV BEK TR A MK 3
s P A TEI Bl v B A A 4 1 mL
B RD PRI, ZE TR PRI 8 h BRI e
R AR L2 0, AR ARS8 2= iR A,
i A B3 IR, A R i R TO KR
FRENIKIS BB 2= TR D, T 40 CTR KR
F AW, AR TR
2.2 HFELMERMVE

Fie 25 AH 5B T 45 AR R (W) - w=m/M x
100%™, 3, m g #E  ih i:, M R 25 44 R Il iR
AL Al TR A R R 2. R 2 ATAL, ISR
Ly Sy BLRE i (S2) BB R S R b (1.75% ) , &
PRBATIRE & (S10) BY45 & i A5 R 5 i (0.10% ) 5 1)1 HE
LT (S1) R AFEE (S4) RIS X (S6) J 4R
FROCTT (ST AN PGB M T (S8) (1 0k T 44 K I AR I A
I 0.50% , $7R A )7 Ml T4 il ) 5 B AF AR AOR
TSt

R2 ARFHHBFIERBEER
Tab 2 Volatile oil yield of C. medica from different
producing areas

i TERMRE, % 45 ERMRE, %
I 065 6 084
$2 175 §7 0.50
$3 033 $8 062
s4 100 $9 045
$5 025 510 0.10

2.3 GC-MS il & 14

2.3.1 GC %M i . 19091S-433-Agilent HP-5ms
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Fig 1 Total ion flow diagram of volatile oil of C. medi-
ca from different producing areas
R3 AR FHE L AR5
Tab 3 The components of volatile oil of C. medica
from different producing areas

&5 KEER WA UREN
1 B 136.23 CiHs
2 il 13623 CuHs
3 B 136.23 CiHy
4 Bl 136.23 CiHie
5 Bk 136.23 CiHs
6 FELBGE 126.20 CHO
17 AR 136.23 CiHy
8 ek 136.23 CiHie
9 i 13623 CuHg
0 P4kl 13422 CoHs
I 136.23 CuHs
2 pEHEE 13623 CiHie
13 (2)3,7-ZH51,3,6- 1\ =4 136.23 CiHy
4 W 136.23 CiH
15 S 136.23 CiHy
6 s 15424 CHiO
17 ()-Ratirlm 15203 CHiO
18 (+)-FFE 154.65 CHO
19 (=) 15425 CiHsO
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Continued tab 3
&5 LEER A AR
20 WHERRR 15022 CaHO
A RERE 15203 CHO
N REE 1545 CoHisO
B RERW 15022 CiHLO
% R 15425 CiHsO
DA 15223 CaHiO
% wEl 148.20 CoHi0O
0 AR 14822 CiHuO
B R 15022 CH0
9 FiE 15022 CiHiO
0 HERCE 17025 CoHi0;
3 2,6 6T 13825 CiHis
R TER 16420 CiHu0
3 HHETHEHE 170.29 CyH:0
Mo BRORE 19429 CuHi0,
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36 2t 19835 CiHxO
3 pHER 20435 CiHy
8 1At 20435 CiHay
39 RAGBFHIE 20435 CiHy
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A ()R 20435 CieHy
o Uk 20435 CiHay
4 HOkB 20435 CieHly
“o AN 20435 CiHy
& GEhk 204.35 CisHy
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- Efeatth 2035 CuHO
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9 ARAE W37 CeH:0
50 TR bR R 24240 CiHy0,
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54 10,13-FAZKEBIT R 29447 CuH0,
55 TimARE 29447 CoHx0,
56 AR 292.46 CsH:0,
57 WM 308.50 CH;0,
58 AR 30648 CuH0,
59k 282.55 CuHa
0 Tk 29657 CoHy
T3 1 338.65 Calo
6 2,2 TP (4 6B T ) 34050 CyH:0,
03 ETJUE 26852 Cita
o4 Ak 226,44 CiHy
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H1 & 3T, 10 4™ ik TF-44 & il v S 501 1 1) 66 B
b2 B3 AR X 43 7l 126.20~392.66, LA Cio A1 Cis
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R4 AREFHHBFER B ENRESBILE (%)
Tab 4 Comparison of relative mass fraction of compo-
nents in volatile oil of C. medica from different

producing areas (%)

kA& SIS2 3 S4 S5 s6 ST S8

9 S10 TR R

-l 021 059 020 057 089 026 024
Tk L13 240 082 247 0.5 281 107 137 130 0.8
Bl 0.04
1l 0.07 3.00 025 023 039 0.13 0.2
JER 177 112 134 307 390 164 191 2.09 037
PLp 0.07 0.07
AHR 055 043 115 045 130 068 051 038
Kk 0.04 0.01 037
Nt 0.13 0.14 025 027 044 008 279
PATER 688 792 9321052 522 882 1182 030 1046
i 22.62 2949 22.81 30.16 23.03 33.28 23.18 21.63 21.83 20.96
JE 021 051 029 067 035 021 040
(2)3,7-=HJE-1, 023 045 046 041 067 020 0.60
3,6- TG H
[ 1271 19.17 1185 1632 19.92 2223 1469 2.09 11.73 1641
SN 098 129 067 118 233 141 098 032 050 162
b 117 075 196 082 099 046 1.07 086 114 168
(+)- R 0.15
(+)-FFB 0.13 030 0.17 019 014 012 034 0.60
(—)4-BEHRE 436 250 680 193 178 125 0.5 365 352 284
ST 0.66 037 116 029 473 009 322 095 322
IR 038 0.19 040 0.18 0.06 059 029 031 027
iR 096 247 2.62 181 158 126 149 026
[[Fedr 0.18 208 379 013 143 245 042 016 182
o 300 078 236 215 0.09 141 116 177 119 120
Fitemt 160 315 612 236 020 178 3.62 075 347 027
RS 0.13
IR i e 0.16 011 0.11 007 013 021 0.63
TR 047 022 062 0.12 043 038 058 042
i 023 023 057 053 087 0.75 027
i 0.12 1.00
2,6-ZH3E2- 6- 097 014 0.18 024 013 013 0.14
FM
THR 0.18 077 0.11 005 0.5 0.7 095
HET R 0.38
Bl s 0.63 040 129 094 304 096 084 388
LB 057 031 054 134 071 250 072 041 060 2.69
21 =S5 0.2
PR 0.14
1At 198 010 061 010 0.14 0.06 0.17 0.14
SRR 267 118 074 134 184 041 129 045 046 121
HOMD 17 165 229 102 209 054 194 262
(+)-p- %25k 151 026 0.66 039 061 019 0.19 080
-2 035 281 151 259 508 152 341 238 319 043
HOMEB 0.13 0.10 0.03 164 0.14
EXa 030
G-=Filf 0.14
KNG 151 0.14 010 0.12 0.79
Bfeati 104 098 143 059 162 030 130 49 087
FBkR 110 082 123 052 143 179 017 026
ARV 103 015 056 017 012 130 0.19 029
A = 0.09
i
TR 0.13
TR 0.1
s 151 064 148 057 225 0.09 113 056 125 164

042
137
0.04
0.60
191
0.07
0.68
0.14
059
792
2490
038
043

1471
113
1.09
0.15
0.25
288
1.63
0.30
1.56
138
152
233
0.13
020
041
049
0.56
0.28

0.34
038
150
1.04
0.12
0.14
041
L16
173
0.58
233
041
030
0.14
053
145
092
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0.09

0.13
0.11
1.12
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il 0.16 007 098 0.1 033
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TR 027 0.07 0.17
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T 0.05 0.05
e pll}; 0.11 0.05 0.06 0.07
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WIS, 2 MRS T o
2.6 BERLH

DL 12 N34 140 (R AR Jo i 43 B8R S R Bt , R
SPSS 20.0 F A4, AR F& I B ki B X 10 A~ AS 7] 7= b ol
FUEATRIS T, a5 R WK 2, I 2 Al %0, 10 A ] =
AT TR R 425.82 .84 . S6 K H—5,S1.S3,S7.S8
R H—2,85 S10 R H—35,89 H—2K,
[
S6
I
ol

S7

S5

S9

B2 AEFHHFRESFTRIKE
Fig 2 Dendrogram of cluster analysis of C. medica
from different producing areas
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