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Analysis of volatile oil in processed Aurantii Fructus from Jiangxi Province by
GC-MS
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ABSTRACT: AIM To analyze the chemical components of the volatile oil in raw Jiangxi Aurantii Fructus and
processed with stir4rying with bran stirHrying with bran-and-honey pieces and stir{rying with chaff-and-honey
pieces by GC-MS. METHODS The volatile oil were obtained from PPFA by steam distillation. The amounts of
the components from the volatile oil were determined by area normalization method. The separated components were
identified by GC-MS. RESULTS One hundred and eighty-one components were separated and identified from the
processed Jiangxi Aurantii Fructus. Compared with raw product new components produced in the processing thir—
ty-eight for stir{rying with bran forty-eight for stir-frying with chaff-and-honey and seventy-seven for stir{rying
with bran-and-honey. CONCLUSION All of the used processed adjuvant materials make some contents of Au—
rantii Fructus increase or decrease and produce new chemical constituents.
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Tab.1 Citrus aurantium L. volatile oil composition and quality score
4.125 Styrene 0.01
2 4.805 3-Thujene 3- 0.1 0.27
4-methy- -isopropyl-Bicyclo 3.1.0  hex—
3 4.809 4- d- - 3.0 2- 0. 46 0.88 0.04 0.32
2-ene
4 4.983 o-Pinene a- 0.49 0.1
2 6 6-Trimethylbicyclo 3.1.1 heptane—
5 5.016 6 6- 331 2- 0.84 0.22 0.4
2-ene
6 5.962 B-Phellandrene B- 0.82
7 6.39 B-Myrcene B- 2.05 2.8 1.34 1.33 1.45
8 6.706 B-Pinene B- 0.42 0.16 0.57
9 6.849 a-Phellandrene o= 0.31
10 7.233 3-methyl-6-isopropyl-Cyclohexene 3- 6- - 0.43
11 7.233 3 7 7-rimethyl Bicyclo 4.1.0 hept2-ene 3 7 7- - 4.1.0 2- 0.43
12 7.248 2-Carene 2- 0.43 1.51 0.63
13 7.255 1-methyl4-sopropyl-1 3-Cyclodecadiene  1- 4- 4 3- 0.23 0.19 0. 06
14 7.928 Camphene 0.11 0. 05 0.15
15 7.935 Limonene 61.09 71.2 49.47 27.68 43.63
16 8.427 B-Ocimene B- 1.02 0.97 1.16 0.93 0.89
17 8.759 ~-Terpinene v- .95 479 1.92 211 11.4
18 9.971 ( +) 4-Carene (+)4- 8 0.58 0.71 1.65
19 10. 729 Z- -Methoxy2-hexene 74 - 2- 0.14
20 10.932 3-Kthenyld 2-dimethyld 4-eyclohexadiene 3- 4 2- 4 4- 0.15
2111.02 1 3 8-p-Menthatriene 138 - - 0. 64 0.1
22 11. 157 3 7 11-Trimethy2 4 6 10-dodecatetraene 3 7 11— 24 6 10- 0.04
23 11.335 Limonene oxide (R) - 0.16
24 12.58  Acetaldehyde-Longifolene 0.02
2515.182 1 5 9 13-etradectetracne 159 13- 0.08
26 22.957 4-ethenyl-4-methyl-Cyclohexene 4- 4- - 0.17
4 ~inyl-4-methyl-34sopropenyld — 4- 4- 3- 4- -
27 23.06 0.2 0.07 0.21
isopropyl-eyclohexene
28 24.028 2 6-dimethyl2 6-Octadiene 2 6- 2 6- 0.05 0.14
29 25.14  a-Copaene a- 0.03 0.2
30 25.14  B-Copaene B- 0. 04 0. 04
3125.662 2 6-dimethyld 3 5 7-Octatetraene 2 6- 4 3 5 7- 0.02
32 26. 127 B-Elemene B- 0.23
33 27.639 1-Caryophyllene 1- 0.42 0.19 0.65 0. 08 0.71
34 29. 604 tran-a-Bisabolene - 0.07
3530.07 B-arnesene B- 0.06 1.16
36 30. 894 ( +) -Aromandendrene (+)- 0.09 0. 05
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1
1-methyl-5-methylene-8-isopropyl4 ~ 6-Cy-
37 31.408 1- S 8- 4 6- 6.38 2.57 17.31 5.87 6. 65
clodecadiene
38 32.136 1 5 5-Trimethyl-6-methylene-cyclohexen 155- 6— 0. 68 0.6 0.57
39 32.287 Bicyclogermacrene 0.18
40 32.416 Longifolene 0.1 0.06 0.03
41 32.417 a-Muurolene d— 0.08
42 32.446 «-Muurolene a- 0.15 0.07 0.11
43 33.041 a-Farnesene a- 0.84 0.1 0.66 0.03 0. 16
44 33.089 1 6-dimethyl-Bicyclo 3.1.1 hept2-ene 2 6- - 3.1.1 - 2- 0. 05
45 33.089 (Z) 3 7-dimethyld 3 6-Octatriene (7Z)3 7- 4 3 6- 0. 68
46 33.592 1 5-dimethyld 5-Cyclodecadiene 15- 4 5- 0. 06
47 35.509 «-Guaiene a— 0.22
48 35.517 ~y-Elemene v- 0.52 0. 68 0.57 0.48
49 36.208 Guaiad 11-diene 4 11- 0.19
50 37.568 allo-Aromadendrene 0.22
51 37.586 B-Guaiene B- 0.15
$ 39752 2 2 6-Trimethyld  2-methyl-cyclohexyl) <y— 2 6 6- 4 (2- - ) - o1 0.53
clohexene
53 40.661 ~y-Muurolene y- 0. 14 0.02 0.27
6 10 11 11-etramethyl—Tetracyclo 6 10 11 11— - 6.2.1.0
54 42.438 0.33
6.2.1.0(3.8)0(3.9 undec7-ene (3.8)0(3.9 q-
55 43.089 Guaia9 11-diene 9 11- 0.17 0.1 . 09
56 45.202 8-Heptadecene 8- 0.3 . 14
57 46.507 2 6 10 14-etramethyl-Exadecane 2 6 10 14- - 0.36
58 46.691 4~ 4-ethylcyclohexyl) -Cyclohexene 44— ) - 2.98
59 46.817 (E Z) N2 7-dimethyl2 7-Octadiene (E Z) N2 7- 2 7- 5.56
60 47.046 1-Nonadecene 1- 0.27
2 6 10 14 18-Pentamethyl2 6 10-eicosa— 2 6 10 14 18- 2 6 10-
61 49.98 0.33
triene
62 53.624 humulene 0.01 0.18
63 3.767 pXylene - 0.01
64 5991 4-methylene- Hsopropyl-Bicyclo i 4 _ 310 0.45 0.36
3.1.0 hexane
6 6-dimethyl2-methylene-Bicyclo
65 6.08 6 6- 2- 3.1.1 0.29 0.23
3. 1.1 heptane
66 6.446 1 3-dimethyl2-isopropyl-Cyclohexane 13- 2- 0.14
67 10.618 1 2-Epoxy dodecane 1 2- 0.32
68 16.512 1-ethyl3 5-dimethyl-Benzene 1- 3 5- 0.08
69 20.329 7-Octylidenebicyclo 4.1.0 heptane 7- 4.1.0 0. 08 0.1
70 23.969 1-ethenyl -isopropyl-Cyclohexane 1- 41- - 0.17 0.51
71 26,127 1-ethenyld -methyl 3-isopropenyl4-isopro—  1- 4- 3- 4- T os 0.0
pyl-Cyclohexane
1 7 7-Trimethyl2-vinylbicyclo 17 7- 2- 2.2.0
72 39.733 0.52
2.2.0 nonane
9-dsopropyld -methyl2-methylene-5-oxatri—-  1- 2- 9- S5-
73 42.604 0.29
cyclo 5.4.0.0 undecane 5.4.0.0
74 46.817 1-methyl-Bicyclo 3. 1.1 Octane 1- - 3.2.1 0.17
75 48.129 (13a) D-Homo-5a-androstane 0.55
76 48.776 Amyl-vinyl-cyclohexane 0.18
77 52.367 2 6 10 14-etramethyl-Octadecane 2 6 10 14- - 0.47
78 6.257 Hexadeca2 6 10 14-tetraen- -ol 26 10 14- 4- 0.01
79 10.662 3 7-dimethyl-1 6-Octadien-3-ol 3 7- 4 6- 3- 6.3 5.15 10.25 6.26 7. 14
80 10.706 3 7-dimethyld 5 7-Octatrien-3-ol 3 7- 4 5 7- 3- 0.21 0.64
81 11.409 trans-p-Mentha2 8-dienol - - 2 8- - 0.24 0.21 0.31 0.41
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1-methyl4~ 1-methylethenyl ) 2-Cyclohex—

82 11.464 end ol 1- 4- 2- d4- 0.14 0.28

83 12.059 cis-p-Mentha2 8-dien- -0l - - 2 8- 4d- 0.11 0.1 0.9 0.19

84 13.109 Isopulegol 0.04

85 13.234 3-methyl2-Butanol 3- 2- 0.04

86 14.099 (- Terpineol (9 4- 1.28 1.24  2.09 1.37

87 14.202 4-methyl- -sopropyl3-Cyclohexen- -0l 4- 4- 3- - 1.55

88 14.553 cyclohexyl{ 2 3 —dimethyl phenyl ) Metha— {2 3- ) - 0.05
nol

89 14.712 trans-p-Mentha-(7) 8-dien2-ol - - d(7) 8- 2- 0.25 0.38 0.13

90 14.805 «a-Terpineol a- 1.02 0.89 2.29 1.41 1.95

91 15.026 2-methyl-5-sopropyl-Cyclohexanol 2- S5- - 0.33 0.11 0.09

92 16.305 i:i‘:yl_ﬂ t-methylethenyl ) 2-Cylohex=, 5 2- a- 0.48 0.41 077 0.85 0.6

93 16.933 3 7-dimethyl-6-Octen- -ol 3 7- 6- - 0. 19

94 16.97 3 7-dimethyl2 6-Octadien -0l 37- 2 6- d- 1.25 0.48 1.63 0.88 1.73

95 17.121 Carveol 0.16

96 18.467 Geraniol 0.13 0.27 0.13

97 18.677 3 7 11-Trimethyl-dodeca2 4 6 10 37 11- 2 6 10- d- 0.02 0.02

98 20. 828 4-sopropyld -Cyclohexene -methanol 4- - 4- 0. 05

99 21.264 11 13-Dimethyld2-tetradecen -ol 11 13- 42- - 0.07

100 27. 232 Cyclododecanol 0.15

101 27. 236 trans2-Dodecen -0l 2- - 0.09

102 30.081 1 6 10 14-Hexadecatetraen3-ol 0.04

103 36.237 3 7 1l-rimethyld 6 10-Dodecatrien-3-ol S_(_?’Zz_?’ 7= 4610~ 0.15 0.27 0.98 0.31

104 37.002 ( 5 -Spathulenol (9- 0.15 0.73 1.74 0. 46

105 38.954 trans2-Caren4-ol 2- 4- 0.26

106 40. 417 7-Muurolol T 0.39 0.3

107 40. 757 Ledol 0.2

108 41. 056 «-Cadinol a- 0.54 0.26 0.9 0.4 0.75

109 42. 176 Humulaned 6-dien3-ol 4 6- 3- 0.11 0.13

110 42.453 4 6 6-Trimethyl2-sopentyl-dodecaned-0l 4 6 6- 2- - - 0.61 0.62
5+ 6-bromodecahydro2-hydroxy2 5 5 8a-

111 43.318 te_t(ramelhyl—l —napilhalenyly) —3—rynethylene—l {6~ 2" 255 Bas 4- 0. 05
2-Pentanediol )3 42

112 4. 245 ia;trtlinl_fzftramethyl—z 6 10 14-Hexade- 3 7_1_11 15- - 2 4 6 10- 0.02

113 45. 188 Z 7Z-8 10-Hexadecadien -ol 7 78 10- - 0.38

114 45.779 6—Iso.propenyl—4 8a-dimethyl4a 5-eyclohex— 4 Sae 6 4a 5- 0.1 0.08 0.1
anediol

115 46. 026 4(11—(1)\;[12;}:;11_—12_—({)11 5-dimethyl4-hexenyl) 3-cy— 4—_1_ 241 5- 4- ) 3- 0.03

16 64pp > OVmetwl2 3 3a 45 Tam g s 50 - 0.06

hexahydroxy-aphthalene
117 12. 211 Alloaromadendrene oxide< 1) 0.07 0.11

la 2 3 4 4a 5 6 7b 8 8a-deca
a a PO AT 1 023442567b8 8~ A1 4

118 21. 268 hydrod 1 4 7-etramethyld H-Cycloprop 0. 06
7- 4H- -e - 4-
e 4-ol
124 a-hexahydro4 imethyld- 1 2 4 a— 4 7- -
119 22. 821 a 5 6 8a-hexahydro4 7-dimethy] a5 6 8a 7 0.36 0.03

isopropyl-Naphthalene -

(la 4aA 8aA)d 2 3 4 4a 5 6 8a-oc—
120 26. 009 tahydro-7-methyl-4-methylene- —

isopropyl Naphthalene

(la 4aA 8aA)d 2 3 4 42 5 6 8a—
G- 4- - -
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121 31. 888 12 4 4a 5 6 8 8a-octahydro4 7-dimeth—- 1 2 4 4a 5 6 8 8a-— 4 7- - 0.15
yl-7-sopropyl-Naphthalene 1- -
122 33,787 1 2 35 6 8ahexahydro4 7-dimethyld-- 1 2 3 5 6 8a- 4 7- 1- 0. 44 0.2 0.76 0.31 0.83
sopropyl-Naphthalene -
123 36. 781 la23 4 4a 5 6 Tbh-octahydrod 1 4 7- 1a2 3 4 4a5 6 7h- 4147- 0.58
tetramethy- H-Cycloprop e azulen-7-ol 4H- -e - -
124 37. 106 12 3 5 6 7 8 8a-octahydrod 4-dimeth- 1 2 3 56 7 8 8a-— 4 4- - 0.13
yl-7 -sopropenyl-Azulen -
125 37. 472 35 6 7 8 8a-hexahydro4a-methyl2-so- 3 5 6 7 8 8a- 4a— 8- - 5. 45
propyl-Naphthalenone 2- 4-
12356 7 8 8a-woctahydrod 8a-dimeth- 1 2 3 56 7 8 8a-— 4 8a- -
126 37.572 yl—7—isopropenyl—Naphthah;ne 7- - 0.22 0.37 0-35
127 40. 676 la2356 7‘7a Th-octahydrod 1 4 7- 1a2 3 56 7 7a 7h- 414 7- 0.22 0.13
tetramethy- H-Cycloprop e azulen 4H- -e -
128 45.269 Caryophyllene oxide 0.14 0.16
129 15.318 1 1<Bicyclopentyl 2-one 1 1= 2- 0.28
130 15.333 7 7-dimethyl-Bicyclo 2.2.1 heptan2-one 7 7- - 2.2.1 2- 0.28
131 17. 464 ( 9 -Carvone 0.23 0.33 0.44
132 17.706 ( +) -Carvone - 0.2 0.28 0.43
13320.3 2o 2-butynyl) -Cyclohexanone 22— ) - 0.11
134 42. 168 2-methyl2 5-Cyclohexadiened 4-dione 2- 2 5- 4 4- 0.09
135 42. 453 Isoshyobunone 0.54
136 45.67 1 7-dimethyl-Spiro 4.5 dec-6-en-8-one 17- - 4.5 6- 8- 0.04
4 4a4b 5 6 7 8 8a 9 10-decahydro7—
137 46.278 ( l—hydroxy—l—methyl—Z—propyn—l—yi/ R 4’“‘44}) 3 627 8 8a )9 31(04_H) 1= 0.13
(4H) Phenanthrenone
138 47.235 6 10 14-rimethyl2-Pentadecanone 6 10 14- 2- 0.1 0. 06
139 47.277 octahydro4-methyl-2( 1H) Naphthalenone 4- 2(1H) 0. 39
140 47. 892 1 1-dimethyl2 4-Cyclohexane diketone 1 1- 2 4- 1.09
141 3.738 Octanal 0.41 0.32 0.6 0.37 0.26
142 8.319 Benzeneacetaldehyde 0.04
143 12. 484 Longifolenaldehyde 0.03 0.04
144 12. 891 Citronellal 0.12 0.09
145 15. 473 3-methyl2-Butenal 3- 2- 0.14
146 15. 629 Decanal 0.74 0.33 0.84 0.56 0.57
147 16. 083 a 4-dimethyl3-Cyclohexene- -acetaldehyde a 4- 3- H4- 0.04
148 17. 558 3 7-dimethyl2 6-Octadienal 37- 2 6- 0.08 0.07 0.12
149 19. 288 Citral 0.07
150 19. 361 1-Cyclohexene- -earboxaldehyde 1- H4- 0.23
151 19. 468 4-isopropyld -Cyclohexene- —carboxaldehyde 4- H4- 4- 0.21 0.18 0.34 0.22
152 20. 643 (1S 4R) p-Mentha2 8-diene 1-hyde (1S4R) - - =2 8- - 0.02
153 21.29  Undecanal 0.08
154 27. 228 Tetradecanal 0.14 0.1
155 34. 844 amber ketal 0.1
156 44. 981 (2E 6E 9E) 2 6 10-irimethyl2 6 9 (2E 6E 9E)2 6 10- 269 11- 0.39 Ls7 114 0.21
11-Dodecatetraenal
157 46.939 Tridecanedial 0.15
158 3. 135 3dsopropylthiophenol 3- 0.09 1. 64
159 9.354 2-ethyl-5-methyl-5vinyl-tetrahydrofuran 2- S5- S5- - 0.6 0.86 0.54 0.58 1.38
160 10. 215 Benzoic acid methyl ester 0.16 0.34 0.4
161 10. 588 Tetrahydrofurfuryl bromide 2- 0.45
162 11. 087 4-isopropyl-Phenol 4- 0.03
163 14. 409 1A 2-furanylmethyl) 4 H-Pyrrole 12— ) 4H- 0.11
164 14. 565 2-ethyl4 5-dimethyl-Phenol 2- 4 5- - 0.03
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165 15.392 3 —butyl Acetylenic acid 3- 0.31
166 15.917 Acetic acid octyl ester 0.03 0. 06
167 19. 664 4-ethyl-2-methoxy—-Phenol 4- 2- 0.21 0.18 0.27
168 20.3  Thymol 1.27
169 25.82  Geranyl acetate 0.38 0.15 0.27
170 27. 406 Acetic acid decyl ester 0. 06 0.09
171 37. 594 Dihydrocapsaicin 12.59
172 38.95 Dimethyl sulfide arsine 0.16
173 45. 498 Methyl Camphorsulfonates 0.15
174 48. 003 fe-iof(:—r;l:it(:lyldecahydronaphthalene ) 2-Pen— 545- B ) 2- 0.5
175 48. 317 cis-9-Hexadecenoic acid - 0.05
176 48. 347 Hexadecanoic acid methyl ester 0.07 0.13
177 48. 694 Oleic Acid 0. 06
e e A o1
179 49. 847 Sesquirosefuran 0.11 0. 06 .52
180 50. 331 2-Dodecen- —yl( 9 succinic anhydride .4
181 50. 812 n-Hexadecanoic acid .11
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