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Comparison of Volatile Oilsfrom both Fructus Aurantii and Fructus Aurantii
Immaturus of Citruswilsonii in Shaanxi by GGCMS
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(College of Bioscience and Engineering, Shaanxi University of Technology , Hanzhong 723001 , China)

Abstract : The volatile oils origin from both Fructus Aurantii Immaturus (FAI) and Fructus
Aurantii (FA) of Citrus wilsonii Tanaka grown in Hanzhong, Shaanxi Province were extracted
by steam distillization, and qualitatively and quantitively analyzed by GG-MSin this study. The
differences between C wilsonii and C aurantiumon volatile oils were also compared. The FA| of
C wilsonii were composed of 65 volatile oils, with the main components of D-limonene,Y -
terpene ,3-cubebene anda -pinene. FA contained 75, with D-limonene ,Y -terpene ,-myrcene and
a-terpineol as the main components. A total of 44 common constituents existed in both FAI and
FA of C wilsonii. Compared with volatile oilsof C aurantium, thosein FAl of C wilsonii were
8 dmilar 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 voatile oil congtituents in fructus aurantii and fructus aurantii immaturus both of C willsonii tanaka and

C aurantiumL

( ( ( (
%) %) %) %)
Cio Hie Sabinene 0.28 - 0.28 0.75 1.07 0.32
CoHis 1Ra- 1R-alpha-Pinene 0.96 0.76 0.20 2.00 1.52 0.38
Cio Hie Camphene = - - 0.02 - 0.02
Cobs 0T T ) Sanolina ) - 0.01 - - -
CoHs 0 ﬁ-yde S i hylf urf ural Z Furencarbox@de 0.0z ; 0.02 ; ) ;
CwoHis PB- ( ) . beta.- Phellandrene - 0.77 0.77 1.00 - 1.00
Cro Hho ylene-1- (1—B rLCe}t/ﬂ)(/)I[efﬁ)lll.)(-J] hevane & mettr 0.04 i 0.04 i i i
CwoHis PB- - Pinene 0.87 3.23 2.63 1.87 1.10 0.77
CwoHis PB- ( ) B- Myrcene 1.44 - 1.44 1.87 2.67 0.80
CsH160 Octanal 0.04 0.91 0.87 - - -
CoHi a- ( ) 0- Phellandrene 0.07 0.04 0.03 0.09 0.35 0.26
CoHis 4 (+)-4Carene 0.20 1.18 0.98 0.42 - 0.42
Cuo HisO methylethyl)- Benzenzemethanol 4- (1~ ) 0.46 0.46 ) ) )
Coki | ilethyl)- Benzene, I-methyl-2- (I og - 028  0.54 - 0.54
CoHis D D-Limonene 65. 32 55.6 9.72 58. 09 41.20 16.89
CoHis 3 3-Carene 0.20 1.26 1.06 - - -
Cuo His Ocinene 0.75 0.70 0.05 0.11 0.47 0.36
Co HisO2 octl formate - 0.06 0.06 0.06 - -
CoHi 3 :;: dimethyl-1 3 ,7-(<)1c{2t'ri7(;| ympessot - - 175 ; 175
CoHi Y- Y - Terpene 17.36 - 17.36 23.76 - 23.76
CoHi Q- a- Terpene - - - - 0.68 0.68
5 -5 -2 - 2
CiwoHi10O2 Furanmethanol , 5-ethenyltetrahydro-. al- 0.44 - 0.44 - - -

pha
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1
( ( ( (
%) %) %) %)

Cio Hao Oy cter (4) 4-Decenoic acid , methyl 101 101 ) ) )
CuwoHis02 - Linalool oxide trans - - - 0.25 - 0.25
Cotwo 2T hE 3 ) 050 121 116 - 26.10  26.1
Cro His© gfl73- 7-dl me-ti)’/}IS-f,S ,7-oct;1?ridl-?/c:t heas i RS R-2 i i i

Cuo His Menthdiene 1.06 - 1.06 1.24 - 1.24

CoHu 1,3,8p 1,3,8p-Menthatriene - 0.15 0.15 0.29 - 0.29
CoH1sO Nonanal 0.06 - 0.06 - - -
Cio Hi6O - - Limonene oxide ,trans - - - 0.01 - 0.01
Cio HisO Meuthtriene 0.04 - 0.04 - - -
Ci0 HisO -3 3-Carvenol 0.09 - 0.09 - - -
CoHisO /" o ’S_di(gr'fl)_;l Menthdiene Cisp- 0.03  0.03 0.0l - 0.01
CioHisO - - (2,8- Menthdiene - 0.06 0.06 - - -
CwoHisO Myrtenol - - - 0.02 - 0.02
Cio H1sO -7 7-Carvenol 0.05 - 0.05 - - -
CioHO - -7 7-Carvenol-dihydro- 0.07 - 0.07 - - -
Cio HisO2 - -2 2-Carvenol-dihydro- 0.02 - 0.02 - - -
Cio Hi1sO2 Menthenol - - - 0.35 - 0.35
Cio HisO2 - -4 4 Carvenol-dihydro- 0.73 - 0.73 - - -

Cuo Hus ;;,I_phe'n:”e' - Trmethyl-3-isopro- - 0.02  0.02 - 0.94 0.94
CoHis02 3-’3, soctadtene d dehyde 3.7 dmetir ; 018  0.18 - - ;
Cs HisO2 octanoic acid - 0.09 0.09 - - -
CroHa 02 m(;tlr;yl-4-i;L)ropyl-z-éyzlz:lohexen(; -1 ;L-ol ’ i 0.08 0.08 i i i
CroHa 02 m(;tlr;yl-4-igi)ropyl-z-;)zl-clohexene_ ! -1-0I : i 0.07 0.07 i i i
CoHuo ¥ ° 4 - methyl = benzene 372 372 0.03 - 0.03

i opropanol
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1
( ( ( (
%) %) %) %)
Ci1 H1oO nerol oxide - 0.08 0.08 - - -
3,7 -6 3, 7-dimethyl-6-oc _ _ _ _
Cwo His0O2 tene al dehyde 0.06 0.06
CoHu0: 2 N ) 2-methyl-5 - 0.22  0.22 - - -
i 0 propenyl-cyclohexanol
CwoHis0; B- ( ) B- Terpene - 0.13 0.13 - - -
3 -6 -2 - 3
CioHi1sO2 methyl-6-isopropenyl base-2-cyclohexene = 0.06 0.06 - - -
-1-ol
a, 4 -3 -1- a, 4dime . _ . _
Cio HO: thyl-3-cyclohexene 1 - Acetal dehyde 0.10 0.10
Cio H22 Decanal - 0.62 0.62 - - -
4 -1 -1- 4-isopropyl- _ _ _ _
CoHiO 1Cyclohexene-1 - formal dehyde 0.34 0.34
CioHiO - -9 p-menthadiene-ol - 0.13 0.13 - - -
(2)- -3.,7 -2.,6 -4 ) ) ) )
CuH20: (2)-acetoxy-3 ,7-dimethyl-octadiene-4-ol 0.51 0.51
-1.1- dyad -acetoxy- } i} i} i}
Cis H32 03 1.1 dodecarol 0.05 0.05
2 -6 -3,5 2-ethi- ) } } }
Ci HuO dene-6-methyl-3 ,5 Heptadienal 0.04 0.04
Cio HieO ) 2 (4 Methylphenyl) 4 1q - 0.16 - - -
propan-2-ol
Cis H22 0 Caryophyllene oxide - 0.18 0.18 - - -
CioHi1s02 O~ o - Terpineol 1.43 2.75 1.32 0.39 0.32 0.07
CiwoHi02 Y- Y - Terpineol - - - - 3.95 3.95
1- -4 Cyclohexene, _ _ _ _
CoH0022 1 gy hyl-4-[ 1-methyl ethylidene] 7.32 /.32
Cio Hie terpenol - - - - 0.56 0.56
133 -2 Cyclohex- _ _ _ _
Cur Has ene,2-ethenyl-1,3 ,3-trimethyl 5.56 5.56
Cis Hoa germacrene - 0.81 0.81 - - -
CwoHi1sO Limonenol 0.12 - 0.12 - - -
Cis H6 O Farnesenol 0.23 - 0.23 - - -
Cio H1sO Carvone 0.06 - 0.06 0.02 - 0.02

CioH140 Limonenal - - - 0.02 - 0.02
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1
( ( ( (
%) %) %) %)
Cwo H140 Carvenal 0.09 - 0.09 - - -
3,7 -6 -1 ( ) . R R R
CwoHis02 Linalool 0.18 0.18
-2 -5 -2 Sl
CoHiO Methy-isopropenyl-2- cyclohexene-1-ol 0.37 0.37
-2 -5 -2 -1 2
Cao H1a0 Methy-i sopropenyl-2- cyclohexene-1-ol 'y Q-15
2 -5 -2 -1- 2
CwoH120 Methy-isopropenyl-2-cyclohexene 1-ke- - 0.18 0.18 - - -
tone
CioH1.0 Carvacrol 0.04 - 0.04 0.02 - 0.02
Cio H120 Thymol 0.05 - 0.05 0.01 - 0.01
Cis Hos Elemene 0.04 - 0.04 0.05 - 0.05
Hio HisO Nerol - 0.95 0.95 - - -
-3,7 - (2,60 2,60c _ _
CoHo02 adien1-ol 3, 7-dimethyl- acetate, (2)- 0.28 0.28 0.06 0.06
2 -4 2 - methoxy -4 - . _ _ _
Co H1002 vinyl phenol 0.28 0.28
CisHa Q- 0- Cubebene 0.07 - 0.07 0.01 - 0.01
Cis Has Bourbonene 0.03 - 0.03 0.01 - 0.01
Cis Hoa - iso- Elemene 0.26 - 0.26 0.12 - 0.12
Cis Has Copaene - - - 0.05 - 0.05
1,2,35,6,8x -47- -1-
- Hydrogenationof 1,2,3,5,6,8 &6 . _ . _
Cis Hao -47 - dimethyl-1 - Isopropyl-- naphthyl- 0.18 0.18
amine
-7 -4 -1- -
Cis H22 Hydride eight -7 - methyl -4 - methyl -1 - - 0.19 0.19 - - -
iopropyl-- Cai
1,2,4a,5,6,8= -1-7- -1-
- 1,2,4a,5,6,8 asxhydride-1- _ _ _ _
Cas Hau 7 - dimethyl -1 - isopropyl-- naphthyl- 0.17 0.17
amine
1,2,4a,5,6,8=x -1-7- -1-
- 1,2,44a,5,6,8adxhydride-1- _ _ _ _
GsHa 7. g methyl-1 - Isopropyl-- naphthyl- 0.03 0.03
amine
la,2,3,5,6,7,7a,7b -1,1.,4,7
-1H- [e]- la, 2,3,5,6,7,7 ) ) } }
Cis Has a, 7b-eight oxygen-1,1,4 7 - tetrameth- 0.13 0.13
yl-1H-cyclopropyl-[e] - dimethyl
Cis Has Bisabolene - - - 0.01 - 0.01
CisHxu PB- - Caryophyllene 0.83 0.13 0.70 0.66 - 0.66
CisHa PP (+)-Epi-bicyclos - - - 0.02 - 0.02

esquiphellandrene
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1
( ( (
%) %) %)
CisHa PB- - Cubebene 0.03 - 0.03 2.83 2.83
Cis Hag Sathulene - - - 0.01 0.01
Cis Haa €- ) Farnesene 0.60 - 0.60 0.71 0.71
Cis Haa B- iso- Caryophyllene -- - - 0.01 0.01
Cis Has O ledol - 0.08 0.08 - -
Cis Has Aromadendrene 0.03 3 0.03 - -
[1R(1a,2b ,4ab ,8aa) |- -da  -&
CsHz0 4o, 84’a-a2)-] v 10;1;: met hy[l 1f§/d(ri1(?e’ -28b—' ) 0.10 0.10 ) )
methyl -2 - isopropyl -1 - naphthol
Cis Has Cadindiene 0.54 - 0.54 0.34 0.34
1- -5 -8 - (1,
CisH2  6) 1,6 Cyclodecadiene,1-methyl-5meth- 1.80 - 1.80 - -
ylene-& (1- methylethyl)
CisHa  B- B- Cubebene - - - 2.83 2.83
Cis Hag Bicyclogermacrene - - - 0.21 0.21
CisHa Y- Y - Elemene 0.20 - 0.20 0.01 0.01
CisHz Q- . dpha.-muurolene - - - 0.04 0.04
Cis Hze Eudesmadiene - 0.04 0.04 - -
Ci2 Has dodecane -- 0.17 0.17 - -
CisHa @- ) . dpha-Far- - - - 0.06 0.06
nesene
C12 H24 Oz Dodecanoic acid - 0.10 0.10 - -
3,7,11- -1,6,10 -3
Cis HsO 3,7 ,11- Trimethyl-1,6 ,10-dodecane triene - 0.13 0.13 - -
-3-ol
Cis Hze Ylangene 0.06 - 0.06 0.01 0.01
Cis Haa ( , ) Cedrene 0.01 - 0.01 - -
Cis Has O Nerolidol 0.03 - 0.03 0.02 0.02
Cis H22 0 Sathulenol 0.32 0.11 0.21 0.18 0.18
Cis Hos (2)- Thujopsene - 0.06 0.06 - -
Cis H240 - Caryophyllene oxide - - - 0.07 0.07
Cis H2.O B- 3- Caryophyllene oxide 0.21 - 0.21 - -
Cis HoO 2= - cyclopentadecane - 0.07 0.07 - -
Cis H26O L edol 0.05 - 0.05 - -
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1
( ( (
%) %) %) %)
Cis H240 a- a- Caryophyllene oxide 0.02 - 0.02 - - -
Cis HO () Eudesmenol 0.08 - 0.08 - - -
Cis H240 Cubenol 0.05 - 0.05 - - -
Cis HxO Tau ( ) Tau.-Muurolol 0.15 - 0.15 0.07 7 0.07
Cis H»xO a- . dpha.-Cadinol 0.31 0.19 0.12 0.10 - 0.10
Cis H3 Oz Pentadecanoicacid - 0.09 0.09 - - -
Cis H20 Aromadrenol 0.02 - 0.02 - - -
Cis Haa Hexadecane 0.05 - 0.05 0.02 - 0.02
Cis H2 Oz ( ) Hexadecanoic acid - 3.73 3.73 - - -
Ci7 Hss Heptadecane 0.10 - 0.10 0.04 - 0.04
Ci7 H302 Methylpa mitate - 0.08 0.08 - - -
Cio Hao Pristane 0.03 - 0.03 - - -
Cis Hzs Octadecane 0.09 - 0.09 0.02 - 0.02
Cao Haz Phytane 0.03 - 0.03 - - -
CrHz0z 3 7 1141 methy?-'gé;gtzodecatrien P 0.0 i 0.04 i i i
Cis Hs O -2-  nor-Pr-2-one 0.03 - 0.03 - - -
Cio Hao Nonadecane 0.10 - 0.10 0.03 - 0.03
Ci7 H1 02 . . ( )1 ) 0.03 - 0.03 0.02 - 0.02
Hexadecanoic acid, methyl ester
Cis H22 O ( ) Hexadecaroic acid 0.08 - 0.08 0.01 - 0.01
Cio Hs 02 Hexadecant[)ic acid, eﬁhyl ester)] ( ' o i 0.01 0.01 i 0.01
Czo Haz Eicosane 0.07 - 0.07 0.02 - 0.02
Cro Ha1 02 dienoic Eacid(z) “Zr;OIe(r:nsﬁg? ,elstz-erOCtadeca- 0.02 i 0.02 0.01 i 0.01
Cau Haa Heneicosane 0.08 - 0.08 0.04 - 0.04
Cz2 Has Docosane 0.05 - 0.05 0.01 - 0.01
Cas Hag Tricosane 0.04 - 0.04 0.01 - 0.01
Caa Hso Tetracosane 0.03 - 0.03 0.02 - 0.02
Czs Hs2 Pentacosane 0.03 - 0.03 0.02 - 0.02
99. 89 96. 65 92.81 98.91
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