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Comparison of Volatile Oils from both Fructus Aurantii and Fructus Aurantii
Immaturus of Citrus wilsonii in Shaanxi by G&MS

YANG Hui, YANG Peijun , LI Huining
(College of Bioscience and Engineering, Shaanxi University of T echnology, Hanzhong 723001, China)

Abstract: T he volatile oils origin from both Fructus Aurantii Immaturus (FAI) and Fructus
Aurantii (FA) of Citrus wilsonii T anaka grown in Hanzhong, Shaanxi Province were extracted
by steam distillization, and qualitatively and quantitively analyzed by GG-MS in this study. T he
differences between C. wilsonii and C. aurantium on volatile oils were also compared. The FAT of
C. wilsonii were composed of 65 volatile oils, with the main components of D-limonene, ¥
terpene, B-cubebene and &pinene. FA contained 75, with D-limonene, ¥terpene, B-myrcene and
& terpineol as the main components. A total of 44 common constituents existed in both FAI and
FA of C. wilsonii. Compared with volatile oils of C. aurantium, those in FAT of C. wilsonii were
8 similar and 57 different, and those in FA share 12 same substrance. Therefore, volatile oils
were very similar in both parts of the same species, however, there are different between

C. wilsonii and C. aurantium.
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1
Tab. 1 Comparison of volatile oil constituents in fructus aurantii and fructus aurantii immaturus both of C willsonii tanaka and

C auwrantium L

%) %) %) %)

CiH g Sabinene 0.28 - 0.28 0.75 1. 07 0.32
CoHi 1R 1R-alpha—Pinene 0.9 0.76 0.20 2.00 1.52 0.38
CoH Camphene - - - 0.02 - 0.02
Colg o~ ( - ) Sanmtolina - 0.01 - - -
CoHe0: iyde 5 IV% elhylfurfuralZ_Furancarboxalde_ 0. 02 - 0-02 - - -
CoHi B ( ) . beta.— Phellandrene - 0.77 0.77 1.00 - 1.00
N L Y S X
CoHi B B Pinene 0. 87 3.23 2.63 1.87 1. 10 0.77
CoHyp B ( ) B Myrcene 1. 44 - 1.44 1.87 2. 67 0.80
CsH 60 Octanal 0. 04 0.91 0.87 - - -
CoHip @ ( ) o Phellandrene 0. 07 0.04 0.03 0.09 0.35 0.26
CoHy 4 (+ »4 Carene 0. 20 1.18 0.98 0.42 - 0.42
Colu0 st Benzenzemethanol4 (- ~ 0.46 0.46 ~ ~ ~
CoHu L ohylethyl) Benzene, Fmethyb2 () o - 0.28 0.54 - 0.54
CoHi D% D-Limonene 65.32 55.6 9.72 58.09 41.20 16. 89
CoHyp 3 3 Carene 0. 20 1.26 1.06 - - -
CoHy Ocinene 0. 75 0.70 0.05 0.11 0. 47 0.36
CoH 50, octl formate - 0.06 0.06 0.06 - -
CioH §: 77:dimeth_yl—1, 3, o e ol - - .75 - L.75
CoHi ¥ ¥ T erpene 17.36 - 17.36  23.76 - 23.76
CoHi o & Terpene - - - - 0. 68 0.68

5 -5 -2 - 2
CioH 50, Furanmethanol, 5-ethenyltetrahydre-. al 0. 44 - 0.44 - - -

pha
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1
( ( ( (
%) %) %) %)
o0, ester(4) 4 Decenoic acid, methyl Lot ol . . ]
CoHyO, - Linalool oxide t rans - - . 0.25 - 0.25
CioH 5O i’inlalool -6 -3 ) 050 12.1 1.6 - 26.10  26.1
CioH O 3?,Him;]}fysfzs,locl;friefg:;hem - 0.200.20 - - B
CioH Menthdiene 1. 06 - 1.06  1.24 - 1.24
CoHy 13, 8p 1, 3, 8 p-Menthatriene - 0.15  0.15  0.29 _ 0.29
CoHis0 Nonanal 0. 06 - 0.06 - - -
CoHgO - - Limonene oxide, trans - - . 0.01 - 0.01
CioH 50 Meuthtriene 0. 04 - 0.04 - - -
CioH 50 ~3 3 Carvenol 0. 09 - 0.09 - - -
CioH 60 M;m‘h&zv&d(iiﬁ‘ol Menthdiene Cis-p- - 0.03 0.03 0.01 - 0.01
CoHgO - - (2,8  Menthdiene - 0.06  0.06 - - -
CioH 60 Myrtenol - - - 0.02 - 0.02
CioH 50 ~7 7 Carvenol 0. 05 - 0.05 - - -
CoHgO = —77Carvenokdihydro- 0.07 - 0.07 - - -
CoHO, - —22Carvenokdihydro- 0. 02 - 0.02 - - -
CioH 505 Menthenol - - - 0.35 - 0.35
CoHk0: - -4 4Carvenokdihydro 0.73 - 0.73 - - -
CioH ;yinh;ni - bmethyb3isopro- 0.02  0.02 - 0. 9% 0.94
CioHi602 ;—72_ Gocta_dzi;(‘:aldehyde PP dmake 018 0.18 - - -
CoH 10, odanoic acid - 0.09  0.09 - - -
CuH 20, m;tl}_lyl-4—i;?)—propyl-Z-_C}zf_dohexen;—l_l-ol - 0.08 - 0.08 - - -
CioH» 0, m::tl}_1y1—4—i;jpropyk2_(:}27_clohexen;—l_l—ol - 0.07. 0.07 - - -
CoHwo ¥~ 4 - methyl - benzene - 3.72 3.72 0.03 - 0.03

isopropanol
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1
( ( ( (
% ) % ) %) % )
CiiH O nerol oxide - 0.08 0.08 - - -
CioH 505 3,F -6 3, #dimethyt6o0e _ 0.06 0.06 _ _ B
tene aldehyde
CioH g0 - - Fmethyks 0.22  0.22 - - -
iso propeny+ cyclohexanol
CioH 30, B ( ) B-Terpene - 0.13 0.13 — - -
3 -6 -2 -+ 3
CioH 350, methyl6isopropenyl base2cycdohexene - 0.06 0.06 - - -
-tol
a, 4 -3 -+ a, 4dime-
CioH 5 0> thyt 3-cyclohexene 1- A cetaldehyde - 0.10 0.10 - - -
CoHnx» Decanal - 0.62 0.62 - - -
4 -1 -+ 4 isopropyt _ : 5 _
CioH 0 1Cycdohexene-1- formaldehyde 0.34 0.34
CioH O - -9  pmenthadieneol - 0.13 0.13 - - -
(2)- 3,7 2,6 -4 B B B B
CiHx 0 (z)-acetoxy-3, 7 dimethy} octadiene-4-ol 0.51 0.51
-1+ dyad—acetox y
CisH»0; 1. + dodecanol - 0.05 0.05 - - -
2 -6 -3, 5 2 etht+
CioH 1O dene-6-methyt3, 5 Heptadienal B 0.04 0.04 - - -
CioH w0 - 2( 4 M ethylphenyl) 0. 16 B 0.16 B B B
propar-2ol
CisH»0 Caryophyllene oxide - 0.18 0.18 - - -
CoHi02 o aTerpineol 1. 43 2.75 1.32 0.39 0. 32 0.07
CioHsO02 ¥ ¥-Terpineol - - - - 3.95 3.95
t -4 Cyclohexene,
CioH20 0,2 Fmethy+4-[ Fmet hylethylidene] B B - - 7.3 7.32
CoH terpenol - - - - 0. 56 0.56
133 -2 Cyclohex
Cr Hos ene, 2-ethenyt 1, 3, 3-trimet hy | - - - - 3. 56 3.56
CisHy germacrene - 0.81 0.81 - - -
CioH O Limonenol 0. 12 - 0.12 — — -
CisHxO Farnesenol 0.23 - 0.23 — — -
CioHuO Carvone 0. 06 - 0.06 0.02 - 0.02
CioH 1O Limonenal - - - 0.02 - 0.02
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1
( ( (
% ) % ) %) %)
CioH 4O Carvenal 0. 09 - 0.09 — — -
CoH 0, > F -6 -k ) 0.18  0.18 - - -
Linalool
-2 -5 -2 -+ 2
CioH 0 Methy-isopropenyt2- cyclohexene tol B 0.37 0.37 B B B
-2 -5 -2 -+ 2
CioH 60 Methyisopropenyt2- cyclohexene Fol - 0.15 015 - B -
2 -5 -2 -+ 2
CioH 1O Methyisopropenyt2-cyclohexene Fke- - 0.18 0.18 - - -
tone
CioH 14O Carvacrol 0. 04 - 0.04 0.02 - 0.02
CioH 14O Thymol 0. 05 - 0.05 0.01 - 0.01
CisHoy Elemene 0. 04 - 0.04 0.05 - 0.05
HioHi50 Nerol - 0.95 0.95 - - -
-3, 7 - (2,6) 2,60e
RERERE tadier Fol, 3, 7 dimethy?+, acetate, (Z)- 0.28 - 0.28 0.06 - 0.06
CoH00, = -+ 2= methoxy—4- - 0.28 0.28 - - -
vinyl phenol
CsHy o & Cubebene 0. 07 - 0.07 0.01 - 0.01
CisHxu Bourbonene 0. 03 - 0.03 0.01 - 0.01
CisHoy - iso- Elemene 0.26 - 0.26 0.12 - 0.12
CisHxu Copaene - - - 0.05 - 0.05
1,2,3,5,6,8a -4-7 -+
- Hydrogenationof 1, 2,3,5,6,8 a6
CisHaz —47- dimethyk 1- Isopropyl naphthyt - 0.18 0.18 - - -
amine
-7 -4 -+ -
CisHx  Hydride eight—7- methyl-4— methyl-1- - 0.19 0.19 - - -
isopropyl— Cai
1,2,4a, 5,06, 8a -7 -+
- 1,2,4a, 5,6,8 asixhydride-
CisHa 7- dimethyl-1 - isopropy: naphthy}l - 0.17 0.17 - - -
amine
1,2,4a, 5,6, 8« -+7 -+
- 1,2,4 a, 5,6,8 asixhydride-
CisHz 7 - dimethyt1 - Isopropy: naphthyt - 0.03 0.03 - - -
amine
la, 2,3,5,6,7, 7a, 7Tb- -1, 1,4, %
- 1H- [ e]- la, 2,3,5,6,7,7
CisHz a, 7b-eight oxygen-1, 1, 4, 7— tetramet k- - 0.13 0.13 - - -
yk 1H-cyclopropyt[e] — dimet hyl
CisHxu Bisabolene - - - 0.01 - 0.01
CsHy B B-Caryophyllene 0. 83 0.13 0.70 0.66 - 0.66
CisH o Ep+ (+ -Eptbicyclos- _ _ _ 0.02 B 0.02

esquiphellandrene
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1
( ( (
%) %) %)
CsHy B B Cubebene 0. 03 - 0.03 2.83 2.83
CisH oy Spathulene — - - 0.01 0.01
CisH oy (o ) Farnesene 0. 60 - 0.60 0.71 0.71
CsHy  -B iso-Caryo phy llene — - - 0.01 0.01
CisHx0 ledol - 0.08 0.08 - -
CisHoa Aromadendrene 0. 03 - 0.03 - -
[1R(1a,2b,4ab, 8aa) |- ~4a  -%&
Cisx0 gy, 8;32;] - IO—:ll;melhy[lll?y(iril;f: 2 - 0-10-0.10 - -
methyl—2- isopropyl— 1= naphthol
CisHoy Cadindiene 0. 54 - 0.54 0.34 0.34
-5 -8 - (1,
CsHy  6) 1, 6Cyclodecadiene, kmethyt5meth- 1. 80 - 1.80 - -
ylene-8-( +methylethyl)
CsHay B B Cubebene - - - 2.83 2.83
CisHoy Bicyclogermacrene — - - 0.21 0.21
CsHy v ¥ Elemene 0. 20 - 0.20 0.01 0.01
CsHay o . alpha~muurolene - - - 0.04 0.04
CisHoy Eudesmadiene - 0.04 0.04 - -
CpHox dodecane — 0.17 0.17 - -
CuHa (¢ (o ) . alpha—Far B B B 0.06 0.06
nesene
CiaH 20, Do decanoic acid - 0.10 0.10 — -
3,7, 1k -1,6, 16 -3
CisHxO 3,7, 1k Trimethyk1,6, 16 dodecane triene - 0.13 0.13 - -
-3ol
CisH oy Ylangene 0. 06 - 0.06 0.01 0.01
CisH oy ( , ) Cedrene 0. 01 - 0.01 - -
CisHx%0 Nerolidol 0. 03 - 0.03 0.02 0.02
CisHx0 Spathulenol 0.32 0.11 0.21 0.18 0.18
CisHoy (Zy-Thujopsene - 0.06 0.06 - -
CisH0 - Caryophyllene oxide - - - 0.07 0.07
CisHx0 B B Caryophyllene oxide 0.21 - 0.21 - -
CsHxO 2 - cyclopentadecane - 0.07 0.07 - -
CisHx0 Ledol 0. 05 - 0.05 - -
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1
( ( (
%) %) %) %)
CisH 20 o & Caryophyllene oxide 0. 02 - 0.02 - - -
CsHx0 () FEudesmenol 0. 08 - 0.08 - - -
CisH 20 Cubenol 0. 05 - 0.05 - - -
CisHx0  Tar ( ) Tau-Muurolol 0. 15 - 0.15  0.07 - 0.07
CsHx0 o - alpha-Cadinol 0.31 0.19  0.12  0.10 - 0.10
CisH0 02 P entadecanoicacid - 0.09  0.09 - - -
CisH 0 Aromadreno] 0. 02 - 0.02 - - -
CiHy H exadecane 0. 05 - 0.05  0.02 - 0.02
CieH20s ( )H exadecanoic acid - 373 3.73 - - -
CroHo H eptadecane 0. 10 - 0.10  0.04 - 0.04
CirH 3405 Methypalmitate - 0.08  0.08 - - -
CoHu Pristane 0. 03 - 0.03 - - -
CiHx O ctadecane 0. 09 - 0.09  0.02 - 0.02
CoHao Phytane 0. 03 - 0.03 - - -
CisH 0 ~2  norPrZone 0. 03 - 0.03 - - -
CoHu Nonadecane 0. 10 - 0.10  0.03 - 0.03
CirH 305 Lo ) 00, - 0.03  0.02 - 0.02
H exadecanoic acid, methyl ester
CigH 205 ( ) Hexadecanoic acid 0. 08 - 0.08  0.01 - 0.01
Cul0: e i, ;hylesm)]( ) oo - 0.01  0.01 - 0.01
CoHao Eicosane 0. 07 - 0.07  0.02 - 0.02
Coly0r 4L a Z)I;;flelrf] :fﬁ‘;gl ¥ Octadear 4 g - 0.02  0.01 - 0.01
CaHu H eneicosane 0. 08 - 0.08  0.04 - 0.04
CoHu Docosane 0. 05 - 0.05  0.01 - 0.01
CxHa Tricosane 0. 04 - 0.04 0.0 - 0.01
CaHg Tetracosane 0. 03 - 0.03  0.02 - 0.02
CxHa Pentacosane 0. 03 - 0.03  0.02 - 0.02
99.89 9. 65 92.81  98.91
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Fig. 1 TIC chromatogram of Fructus Aurantii volatile oil from C willsonii Tanaka
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Fig. 2 TIC chromatogram of Fructus Aurantii volatile oil from C willsonii Tanaka
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