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Optimization of Extraction Process of Volatile Qil from Aurantii Fructus and
GC-MS Analysis of Its Chemical Constituents

ZHANG Jindian' > LIU Ming-gui' ZHONG Lingyun'~ YAN Dong-mei'
GONG QianHeng' XIE Ridian' ZHU Jing' LIU Yan4u® LI Na'
(1. Jiangxi University of Traditional Chinese Medicine Nanchang 330004 China;
2. Hubei University of Chinese Medicine Wuhan 430065 China)

Abstract Objective: To optimize extraction process of volatile oil from Aurantii Fructus and analyze
difference of chemical constituents in volatile oil from Aurantii Fructus with grinding degree of 24 mesh and 50
mesh. Method: Volatile oil from Aurantii Fructus was extracted by steam distillation orthogonal test was adopted
to optimize process of volatile oil. GC-MS was employed to compare similarities and differences between volatile oil
from Aurantii Fructus with grinding degree of 24 mesh and 50 mesh. Result: Optimum extraction conditions of
steam distillation were as follows: the comminution degree of 24 mesh soaked 0.5 h and extracted 7 h with 11
times the amount of water. FortyHfive components in volatile oil from Aurantii Fructus with grinding degree of 24
mesh were identified there were 39 components for 50 mesh accounting for 99. 46% and 99. 53% of total content
of volatile oil respectively. Conclusion: This optimized process is stable and feasible with high extraction rate of
volatile oil.
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b, . Table 1 Orthogonal test analysis of extraction process of volatile oil
. from Aurantii Fructus
2
N N N N \ o N, A / B / c K D . "
. 3 1 10 9 0 3 0.83
2015 ¢ ) 2 10 11 0.5 5 1.02
o 3 10 13 1.0 7 0. 96
4 24 9 1.0 5 2.53
A 5 24 11 0 7 2.95
6 24 13 0.5 3 2. 84
GC-MS 7 50 9 0.5 7 1.24
8 50 1 1.0 3 1.37
o 9 50 13 0 5 1.30
1 2
7890A-5975 ( Table 2 Variance analysis of extracting amount of volatile oil
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,8_ ﬁ_ a— a— Fig. 1 Total ion chromatograms of volatile oil from Aurantii
D- B- 0% Fructus with grinding degree of 24 mesh ( A) and 50 mesh ( B)
3
Table 3 Effect of grinding degree on chemical constituents in volatile oil from Aurantii Fructus
No. g /min 1%
24 50
1 3.154 ethylbenzene 0.09 0.07
2 4.148 bicyclo  3.1.0  hex2-ene 2-methylS{ 1- 2— 51— )-  3.1.0 2- 0.23  0.17
methylethyl) —
3 4.303 a-pinene o= 1.05 0. 62
4 4.819 carbonic acid dimethyl ester 0.07
5 4. 860 heptanedioic acid dimethyl ester 0. 06
6 5.135  B-phellandrene B- 0.32  0.19
7 5.239  B-pinene B- 0.78  0.49
8 5.497 bicyelo 3.1.1  heptane 6 6-limethyl2—  (1S) -6 6- 2- 311 1.57
methylene— ( 1S) -
9 5500 B-myrcenc 8- 2. 11
10 5. 801 octanal 0.30 0.12
11 5.915 a-phellandrene o= 0.27 0.10
12 6.250 1 3-eyclohexadiene 1-methyl-4 1-methylethyl) — a- 0.40 0.24
13 6. 481 o-cymene 0.85 1.33
14 6. 629 D-imonene D- 79. 64 75. 89
15 7.184  B-ocimene B- 0.38 0.59
16 7.572 y-erpinene y- 7.35 10. 89
17 8. 049 cisdinaloloxide 0.16
18 8. 059 trans-inalool oxide ( furanoid) - ( ) 0.07
19 8. 643 cyclohexene 1-methyl-4~ 1-methylethylidene) — 0.40 0.70
20 9. 046 1 6-octadien3-ol 3 7-dimethyl- 3 7- -4 6- 3- 2.20 0.85
21 9.225 nonanal 0.11
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3
1%
No. tg /min
24 50
22 10. 387 1 2-benzisothiazole-3-acetic acid methyl ester 12- 3- 0.04
23 11.350 cis-aconitic anhydride 0.13
24 12. 443 terpinen-4-ol 4 0.11
25 12. 636 naphthalene 0.11
26 13.079  ( +) 4-carene (+)4- 0.19
27 13. 084 a-terpineol a- 0.25 0.19
28 13.879 decanal 0.13 0.22
29 18.228 naphthalene 2-methyl— 2- 0.09 0.08
30 18. 496 thymo 0.10
31 19. 130 naphthalene 1-methyl— 1- 0.08
32 20.941 cyclohexene 1 5 5-rimethyl-3-methylene— 155- 3- - 0. 06
33 22.649 linalyl acetate 0.22
34 23.050 a-cubebene a- 0.15 0.14
35 24.037 carbonic acid monoamide N~ 2-ethylphenyl) =  No 2- ) - 0.08
propyl ester
36 25. 462 bicyclo 7.2.0 undec4-ene 4 11 11-rimethyl- IR{ 1R* 4Z 9S*) 4 11 11- 8- 0.27
8-methylene— 1RH{ 1R* 4Z 9S%) - - 7.2.0 4-
37 28.985 1 6-cyclodecadiene 1-methyl-5-methylene-8 1- S{E E 4d- S5- 8 1- 0.56 1.58
methylethyl) - S E B - ) 6-
38 29.855  1H-indole 5-methyl2-phenyl- 5-  2- 0.09
39 29. 859 cyclohexene 6-ethenyl-6-methyld~ 1— (S)-6- 66— 4 1- ) 3H1- 0.10
methylethyl) 3 1-methylethylidene) - ( S) — ) -
40 30. 875 cis-muurola-3 5-diene - 3 5- 0.20
41 31.012  butylated hydroxytoluene 0.36  0.57
42 31.504 naphthalene 1 2 4a 5 8 8a-hexahydro4 7- a-— 0.23 0.34
dimethyld{ T-methylethyl ) - 1S4 la 448
8aq) -
43 46.530 1 2-benzenedicarboxylic acid diheptyl ester 0.04 0.17
44 47.911 hexadecanoic acid methyl ester 0. 05
45 49.832  cyclotrisiloxane hexamethyl- 0.03
46 51.816  osthole 0.05
47 52.987 2-ethylacridine 2- 0.02
48 56.168 phenol 2 2°-methylenebis 64 1 1- 2 2= (6- 4- ) 0.12  0.88
dimethylethyl) 4-methyl-
49 56.376 benzo h quinoline 2 4-dimethyl— 2 4- 0.01 0.02
50 56.416  methyltris( trimethylsiloxy) silane ( ) 0.01 0.06
51 56.660 tetrasiloxane decamethyl— 0.01 0. 06
52 56.996 silicic acid diethyl bis( trimethylsilyl) ester ( ) 0.0l 0.0
53 57.152  3-methoxy2 4 S-rifluorobenzoic acid eicosyl ester 2 4 5-  3- 0.03
54 57.179  tris( tert-butyldimethylsilyloxy) arsane 3- - 0.02 0.01
55 57.846 1 4-bis( trimethylsilyl) benzene 14— ( ) 0.02  0.03
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