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The low polar components in Fructus aurantii from Luzhou and Anyue®

. . . . . . ok
LUO Yu', ZHANG Tianzhi’, GU Xiaoying' & SHUI Pixian'
' School of Pharmaceutical Sciences, Southwest Medical University, Luzhou 646000, China
> Luzhou Yulong Fructus Aurantii Research Institute, Luzhou 646000, China

Am To analyze and compare the composition of the low polar components in Fructus aurantii from Luzhou and
Anyue, especially the composition of fatty acids and volatile oils, organic solvent extraction and steam distillation methods
were used to extract the low polar components in F. aurantii. The components were analyzed by GC-MS. The mass spectra
of the components were retrieved by database and identified, and the relative content of each component was calculated
by the area normalization method. The following results were obtained: 1) From the petroleum ether extract of F. aurantii,
61 and 18 compounds were identified in samples from Luzhou and Anyue, respectively, including fatty acids and alkanes.
Octadecadienoic acid was the compound with the highest content in both samples. 2) From the volatile oil of F. aurantii
extracted by the steam distillation method, 65 and 81 compounds were separately identified in the samples from Luzhou and
Anyue, respectively, including small molecules such as alkenes, alcohols, and terpenoids. D-Limonene was the compound with
the highest content of F. aurantii from the two origins. This study showed that the difference in chemical composition extracted
by the different methods was significant. The content of fatty acids in F. aurantii from Luzhou and Anyue was quite different.
The composition of volatile oil was similar, whereas the content was different. This study provides a reference basis for the
development of F. aurantii from Luzhou and Anyue.
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R FMMZEFRTHEHBREIMAS (N=3)

Table 1 Constituents in petroleum ether extract of Fructus aurantii from Luzhou and Anyue (V= 3)

A 5 B (w/%)
Relative content

AR 8 (w/%)
Relative content

N AT 4 N VARTT N EeS
No. e ¥4 Petroleum ether || No. e 4 7 Petroleum ether
Compound name - Compound name -
extraction extraction
M B P R
Luzhou  Anyue Luzhou Anyue
1 1EZ8%¢ Decane 0.16 — 57 T LERI AR g 0.06 B
5 Cyclobutane, 1,2-bis (I-methylethenyl) -, (IR,2R) 54 o Heptadecenoic acid, methyl ester :
e 3g T LKEMITTH 1.41 112
3 Al Terpinolene 0.19 — Heptadecanoic acid, methyl ester : :
4 F5HEEE Linalool 0.15 — 39 N+ N 4-Dodecanolide — 0.86
5 il 3,3,6-Trimethyl-1,5-heptadien-4-ol 0.07 — 40 1,8-Dioxacyclohexadecane-2,10-dione 2.59 —
6 REAEEEH i Nerol, methylether 0.21 — PR AN L 437 5197
7-FAR 33,7 - iR Octadecadienoic acid, methyl ester : :
7 2 . 1.63 —
7-methoxy-3,7-dimethyl-Octanal » o\ e i TG . il
8 (2F) -1-Methoxy-3,7-dimethylocta-2,6-diene 0.83 — Octadecanoic acid, methyl ester 3.0 A7
9 W4HEEFFE 7-methoxy-3,7-dimethyl-Octanal 0.22 — 5 LB R T s 018
10 H5 AR Altosid 0.20 — Nonadecenoic acid, methyl ester : -
11 4<% Muurolene 1.04 063 | e R B AR R ol
12 a-FE#ATG 5 a-Cadinene 0.42 0.93 Phosphorochloridic acid, propyl dodecyl ester ' o
13 S Isoledene 0.93 0.63 45 1FE—-}#% Eicosane 0.25 1.82
14+ JEBR g Lauric acid,methyl ester 0.10 — 46 Methyl tuberuculostearate 0.33 —
15 d-FEFAT 4 d-Cadinene 0.99 122 | 47 iE—+PU%kE Tetracosane 378 —
16 Naphthalene, 1,2,3,4,4a,7-hexahydro-1,6- 011 o 48 1F =1 PU%E Tetratriacontane 1.41 —
dimethyl-4- (1-methylethyl) - ' 49 IE = 75%¢ Hexatriacontane 8.46 0.87
17 a2 M5 a-Gurjunene — 0.56 50 ¥R g Eicosanoic acid, methyl ester 2.32 0.64
18 i fi Maaliene 0.51 — 51 3-F &1L ke 3-methyl-Heptadecane — 1.45
19 Eudesma-3,7 (11) -diene 0.15 — 5 TR T S 074
50 Acetic acid, 5,5-dimethyl-6- (3-methyl-buta-1,3- 012 . Heneicosanoic acid, methyl ester :
dienyl) -7-oxa-bicyclo [4.1.0] heptyl ester . 53 p-#3 5§ y-Sitosterol 9.99 —
21 )i Aromadendrene — 0.91 54 TR fE Docosanoic acid, methyl ester 2.47 —
22 FKIMELHIEE Isolongifolol, methylether 0.77 — 55 = 4R HIE Tricosanoic acid, methyl ester 2.10 —
23 Naphthalene, 1,2,3,4,4a,5,6,8a-octahydro-7- 017 o 56 — | DU o iR F T 4.02
methyl-4-methylene-1- (1-methylethy) ’ Tetracosanoic acid, methyl ester ' o
24 FEmH-lEE Cineole 0.53 — 57 — P IUkERRIT 274
25 SV A% K Valencene 0.13 — Pentacosanoic acid, methyl ester : -
26 1-isopropyl-7-methyl-4-methylene- 137 213 sg 2 FEFE- AR R 0.36 _
1,2,3,4,4a,5,6,8a-octahydronaphthalene ’ : Methyl 2-hydroxy-tetracosanoate ’
27 T PUBERRH [ Tetradecanoic acid, methyl este 0.35 — 5o —TNBEmRAE 166
28 WEAEEE Globulol 0.35 — Hexacosanoic acid, methyl ester : -
9o PRI RR W B 017 . 60 —-LAEERHIfR Carboceric acid, methyl ester 0.54 —
Pentadecenic acid, methyl este ’ ol 3,4-dihydro-2,7,8-trimethyl-2- (4,8,12- s -
30 I BEERFH R Pentadecanoic acid, methyl este 0.60 — trimethyltridecyl) -2H-1-Benzopyran-6-ol '
31 HIY)EE Phyto 0.17 - 6o Jt— LM Tricosanoic acid, 249 -
0 A H A TR H iR 0.19 10,14,18,22-tetramethyl-, methyl ester ’
Hexadecenoic acid, methyl ester ' 63 4,6- H{{§ " EE Cholesta-4,6-dien-3-ol 0.65 —
33+ kiR H s Hexadecanoic acid, methyl ester 1.56 28.3 64 T ER iR 220
34 2,5-dimethylhex-4-en-3-ol — 0.10 Octacosanoic acid, methyl ester : o
10- (Tetrahydro-pyran-2-yloxy) —tricyclo [4.2.1.1 65 4k ZE Tocopherol 3.14 _
3 2,5)] decan-9-ol 0.19 - -
o R 66 —FJUkElz H g Motanic acid, methyl ester 0.33 —
36 T F-E A iR Y TR 0.25 o .
Tetradecanoic acid, 5,9,13-trimethyl-, methyl ester ' 67 1EDUT-PU%E Tetratetracontane — 1.07
AT RIHOFE I —: AR,
The results represent means of 3 separate experiments. —: Not detected.
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Ho RPN AR TS R AR T R 1. )5 MNAR5E Fh USFA/SFALY N
0.86, % M52 USFA/SFAE H1.52. Wi & & fic i 19 43 1
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Table 2 Volatile constituents in Fructus aurantii from Luzhou and Anyue (N = 3)

AR B i (w/%)
Relative content

AN & i (w/%)
Relative content

No. AL B KRR L No. asL/ER N IKFE AR
Compound name Steam distillation Compound name Steam distillation
Vil 3 Vil 3
Luzhou Anyue Luzhou Anyue
1 Ethanone, 1- (1-methyl-2-cyclopenten-1-yl) - — 0.01 45 75 Hexadecanal 0.24 —
2 I Cyclohexanol — 0.01 46 1/\[i% Octadecanal — 0.19
3 BE[§% Heptanal — 0.01 47 B-fi¥r ¥ p-Caryophyllene 0.94 0.58
4 B-MAJ4 B-Thujene — 0.01 48 2'-Z kAR FL IR 2Tl 2'-Acetoxyacetophenone — 0.10
5  o-JEM o-Pinene 0.41 0.58 49 EEVE M Cubebene — 0.23
6 i Camphene — 0.07 50 y-#i 7 y-Elemene 1.55 1.12
7 B-JEMs B-Pinene 2.40 2.74 51 KARFEFM#5B Germacrene B 1.96 0.85
8  HEEM Myrcene 0.88 1.34 52 a-Fif4 a-Guaiene 1.03 0.68
9 1E2E[# Octanal 0.19 0.47 53 a-fifT4 a-Caryophyllene 1.09 0.46
10 L23458EAZE 0.19 027 | 3% BARTVEILHEN Valencene — 0.63
1,2,3,4,5,8-Hexahydronaphthalene : ! 55 KARF M #D Germacrene D 11.31 6.32
11 3-+—#t 3-Dodecyne — 0.13 56 W JER4 Humulen 1.27 0.76
12 4-EE47 4-Carene — 0.20 57 o-A< =3l a-Muurolene 0.96 0.66
13 il fhilda Terpinolene 0.15 — 58 125 H Gurjunene 1.81 0.57
14 1,4-Cyclohexadiene, 3-ethenyl-1,2-dimethyl- 0.15 0.32 59 -4 223 HE y-Muurolene 0.62 0.41
15 d-fr#E M D-Limonene 22.74 3273 60 KNG Cadinene 3.33 2.27
16 %#H# Ocimene 0.44 0.72 61 B-frfil)f f-Guaiene — 0.63
17 Wl i 45 Terpinene 0.31 0.32 63 9-H4 E il 9-Methoxycalamenene — 0.30
18 1-3¢[ 1-Octanol 0.12 0.23 64 F&AE KU Nerolidol 1.49 1.17
19 @-Methyl-a- [4-methyl-3-pentenyl] 0.64 1.09 65 £FifiE Globulol — 0.30
oxiranemethanol 66 Cubenol 1.09 0.81
20 a-PrilifE a-terpineol 4.59 5.22 67 Humulane-1,6-dien-3-ol 2.34 1.81
21 J5HEEE Linalool 5.11 5.29 68 Figiih T Spathulenol 1.33 1.4
22 }+—fi% Undecanal 0.37 0.6 69 FHERESE Torreyol 3.15 2.19
23 F#f[E% Fenchyl alcohol 0.06 0.07 70 p-¥i Wi B-Eucalyptol — 0.80
24 yKkJ Borneol 0.06 0.10 71 a-Eef& s a-Cadinol 4.98 3.82
25 1-T-J% 1-Nonanol 0.07 0.11 7 1-Naphthalenemethanol, 1,4,4a,5,6,7,8,8a- 0.85 075
26 %4 Decanal 0.94 1.05 octahydro-2,5,5,8a-tetramethyl- . .
27 BT Acetic acid, octyl ester — 0.05 73 Longipinocarveol, trans- 0.43 0.92
28 3-Cyclohexene-1-acetaldehyde, a, 4-dimethyl- 0.10 0.07 74 Eudesm-7 (11) -en-4-ol 0.82 0.55
2-Cyclohexen-1-ol, 2-methyl-5- 75 FFiHLHTEE Geranyl linalool 0.46 —
29 (1-methylethenyl) -, trans- 1.07 0.50 T T B
30 H7ERE Nerol 0.63 075 | 7® 2-Dodecen-1-y1 (-) succinic anhydride 0.31 -
37 2-Cyclohexen-1-ol, 2-methyl-5- 0.31 o 77 1E+-EE 1-Heptatriacotanol — 0.21
(1-methylethenyl) -, cis- g 9-Isopropyl-1-methyl-2-methylene-5- 0.26 0.27
32 Cyclohexanol, 2-methylene-5- (1-methylethenyl) - — 0.16 oxatricyclo [5.4.0.0 (3, 8) ] undecane ’ )
33 FFJ/7H Carvone 0.10 0.21 79 SR IEE Isolongifolol — 0.11
34 FFifE Geraniol 0.48 0.52 80 AH [l Fitone — 0.10
A-(1-H 2RI 1R O -1- B s 81 - NkEiR H s Hexadecanoic acid, methyl ester ~ 0.30 0.24
35 4- (1-methylethenyl) -1-Cyclohexene-1- 0.13 0.12 82 IFE+ Tkt Pentadecanoic acid 4.46 4.11
carboxaldehyde 83 4N Falcarinol 0.30 —
36 LIRVKA TR Bornyl acetate — 0.03 | 84 Zz, E-2,13-Octadecadien-1-ol 0.38 0.13
37 p-Mentha-1 (7), 8 (10) -dien-9-ol — 0.04 85 I 4EME Phytol _ 0.28
38 g‘ﬁ%%'z‘wiﬁﬁm _ 005 | gg /BRI 039 _
-Methoxy-4-vinylphenol Octadecadienoic acid, methyl ester )
39 O-HiF i o-elemene 1.34 0.78 87 ST RFEAEEEME Nerolidol isobutyrate 0.13 —
40 f§AELTRER Nerol acetate 0.85 0.72 88 IF %% Eicosane 2.52 2.71
41 34 Decanoic acid — 0.05 g9 2:6,10-Dodecatrien-1-al, 12- (acetoxy) 0.19 0.16
42 o=ty U a-Copaene 0.25 0.23 -2,6,10-trimethyl-, (E.E,E) - : :
43 - 5K y-Maaliene 0.15 _ 90 +/\%EfR s Octadecanoic acid, methyl ester ~ 0.29 0.66
44 B-Ki ¥ p-Elemene 127 0.82 91 PY-+-puks Tetratetracontane 0.27 0.73
AT S 3O, — AR .
The results represent means of 3 separate experiments. —: Not detected.
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RI3 FMIMREFRENPHIBERBRAR (VN=3)
Table 3 Fatty acid compositions in Fructus aurantii from Luzhou and
Anyue (N =3)

ARXF 5 (w/%)

W44 Relative content
Compound name Vi Y
Luzhou Anyue
A NG R Saturated fatty acid (SFA) 24.97 51.97
BN FE TR Unsaturated fatty acid (USFA) 28.92 34.23
B2 Fatty acid 53.89 86.20
SN AR D7 R L LI DT 2 (USFA/SFA) 0.86 1.52

B E DL, FE R TR IR R R B b 25 2 05 L R A
FE R BURE R BT M R R T BRI, A A U R
(S — IR 42

A R AN R, KRR L IR O AR, 15
B BRI R RSy, B E T, LUR RS B2 ih .
BN, ZHATENSE. W E L MRt e
65FI L 3, Forb 5 & i (LA o MR Sl d-Fr A0 L SRR
FMIED, TR | o-He R IR EE | a-FATH AR | BT FRERR; %
T AR ST 5 T S 2 5 TR AR 43, b & i B LR AR
Oy Nd-FERgE R . KAREMHED . S5 REEE | o-FATMEE . 1B+ ke
PR . o-HE R i B AT, 5 I B AR A5 b AR ST A R TP d- AT A
W ¥ o0 E L U (H T L ] A SRR RS
R RTR], A B 22 AR K. ELanoa 41 T8 AR 72 45 %
Hhd-FE BRI A B 62.39-80.25%, YT AR 72 14169.33-92.49%,
JIBGE T R 72.12% M, it A 1% 38 DA S 4 % Tl P d-Fr g
I B A1.20% ", LTI AT R R 9.44% M A SO 5T b M
V22 PR R 52 47 2 T h d -4 168 07 5 R R 22.74%F132.73%
P R E . TR T R I U R i T b AR A R T
P A WA R AR D, 2 0 AE At b ) AR 5
HRAE B, T ERAE SR i P R 2 S B A S R A A v A
A, X H SCHR AR AT A IR S5 SR, IR AR AR TR L LI Y
M L 2 T AR S A R Y B R 1) R 26.10% ., 10.77% . 5.11%
F15.29%, 1Mia-FAIMEE R 0.32% . 3.72%., 4.59%F15.22% [*'91,

MM R —Fh o ERE AR, S AR g
RS, EEAPIRE . MR 1E0Z T B RS 2 A
YER, AR Tolb P AT 2 . J5 s oA
R, RO . DU R BEEMIEIR . PR U .
PUW %% 2 20 FLIE vk, T3z B T HAR A i Toalk ip™, o-
PATMBE AL T AW, HTEZ ., HE% Tk, JEiRiEs
TBEAVERY. AT UL b A5 K e a0 24 A e A T AT R 4
KM T 0 DI AR IR N B BE £ A352K R IA Y, & Mo
G i e 24 B M A /0 LR, 35 R A R A3 AR 1 A P 2
FHIEYE AT & AR R A Rk — 2 5.

TN R 6 48 R i R s AR A R i R TR M A R o
SO MR ST I A i kg A2 o A OF, o KT
HE12.44%; LA SRR WPl 0 Ae 2 oy S 258, (5 A
MR 4.70%. W] LAUE RSB 4345 & M i A AR TR, AR 4 &
A TS, T PRSP R T 25

E IR, R BOE SOK R RIS IR B SR 1Y
AT AR R 22 5, A6 PR AR B AR R o RAT 13
B, BEAE 45 & M 0 i v s L 5 R BE A, A T e PR
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