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Optimization of Extraction Process of Volatile Qil from Aurantii Fructus and
GC-MS Analysis of Its Chemical Constituents
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[ 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. Forty-five 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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F1 AFTELZRRRIZEZTRESH
Table 1 Orthogonal test analysis of extraction process of volatile oil

from Aurantii Fructus

No, ABEEE  BUUKE  CEE DR AR
/H /M HFE/h A /R R/ %
1 10 9 0 3 0. 83
2 10 11 0.5 5 1.02
3 10 13 1.0 7 0. 96
4 24 9 1.0 5 2.53
5 24 11 0 7 2.95
6 24 13 0.5 3 2.84
7 50 9 0.5 7 1.24
8 50 11 1.0 3 1.37
9 50 13 0 5 1.30

R2 BERARDEFESH

Table 2 Variance analysis of extracting amount of volatile oil

7 22 R R SS MS F p
A 5. 669 2.834 479. 494 <0.01
B 0. 095 0.048 8.038 >0.05
D 0.015 0. 008 1.299 >0.05
C(iR2%) 0.012 0. 006

TE:Fy05(2,2) =19, Fy 4, (2,2) =99,

[ 0.5 h, FEHLET[H] 7 h,

2.2 BRI 2015 4R R E 2 ) d AL E By
WERE N =5 2 =50, S PR R B BT 2y E A
FIA]AFPE R EE B9 T2 A, B, C,D, #4750 3iF ik 5,
AP 2 AB,C,D, CBy e 50 B, sk & 11
IR LI TE] 0.5 h $2 IR [E] 7 ho) BF 45 % i i) 42
R AT % 5%, 45 R Kim $E BRI Ry 2.96%
1.36% ,RSD 435k 1. 1% ,1.4% . VLML 30 T
2Rt EEERE.

2.3 GC-MS 4#r

2.3.1 FERIBEWAEE BRI IR R 24 H A
50 H B FrAS 44 & 0, S K B R A T N i & 2
BEBCA 1 g L' FE S, 22 0. 22 wm f L 3 B 5
€, 25 NIST MS Search 2.0 Jii i i+ HHLE I R Z K
KN CAS S if), 455 SCHR 43 B, A Bk i AR A
— A I S R A TR A% A A AR R R

2.3.2 AHME &M HP-5 03 4048 A3 4
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ik 1001, BEAE R 1 pl, B)7 THE (R 70 °C L B
2 °C-min"'FZ 150 C,LL 6 C -min ' F+ F 240 C,
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3% 1 min, A 25 °C ~min ' FFE300 €7,

2.3.3 ik & mE A hEFERGREE
(ED) ,lL 7% 70 eV, B T IR & 230 C, fin i H
JE 34.6 V,4-3E% 2 500, {538 #5 1 & 1. 388 kV, [0
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sTPU D OBYRERE 24 H ORI 50 B YR SRR K BT HR K I 0 5 10 15 20 25 30 35 40 45 50 55
% GC-MS 58, JF & MR a0, WE 1 fZE 3,
HER 3 AT By AR Sl 24 HR1 50 H BL5e ki K B
T P WA 2 i S e T 55 A A, e R R Sk
24 H W8 AR BT B B 4 K 58 e 45 A, oS
HAR o B 99. 46% | T Ky B BE R 50 H AR oK
NI .‘l J
0 5 10 15 20 25 30 35 40 45 50 55
t/min
MEE24 B (A5 BH(B)REHERFELZHNEEFR
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Fructus with grinding degree of 24 mesh (A) and 50 mesh (B)

Table 3 Effect of grinding degree on chemical constituents in volatile oil from Aurantii Fructus

No. 4y /min & AH T B ik 43 %/ %
X 4 24 H 50 H
1 3. 154 ethylbenzene LK 0.09 0.07
2 4.148 bicyclo [ 3.1.0 ] hex-2-ene, 2-methyl-5-( 1- 2-FIRE-5-(1-HI R 2 38) - [3. 1. 0] 2-C 1 0.23 0.17
methylethyl) -
3 4.303 a-pinene a-JEM 1.05 0.62
4 4.819 carbonic acid, dimethyl ester kiR — W iR 0.07
5 4.860  heptanedioic acid, dimethyl ester BE R R 0. 06
6 5.135  B-phellandrene B-IK T 0.32 0.19
7 5.239  B-pinene B-TEN 0.78 0.49
8 5.497 bicyclo [ 3.1.1 ] heptane, 6, 6-dimethyl-2- (18)-6,6-— 1 H£-2-1F H1 3 3R [3. 1. 1] Pike 1.57
methylene-, (15) -
9 5.500  B-myrcene B-H ks 2.11
10 5.801 octanal S 0.30 0.12
11 5.915 a-phellandrene a-7K P4 0.27 0.10
12 6.250  1,3-cyclohexadiene,1-methyl-4-( 1-methylethyl) - - b 04 0. 40 0.24
13 6. 481 o-cymene 4 5 TR 3 R 0.85 1.33
14 6. 629 D-limonene D-Fr 15 s 79. 64 75. 89
15 7.184  B-ocimene B-% Wi 0.38 0.59
16 7.572 y-terpinene -1l o 7.35 10. 89
17 8.049  cis-linaloloxide T 2 48 A 3 A 0.16
18 8.059  rrans-linalool oxide ( furanoid) I -4 A, 5 (1o g 7R ) 0.07
19 8. 643 cyclohexene, 1 -methyl-4-( 1-methylethylidene ) - SR 0.40 0.70
20 9. 046 1,6-octadien-3-ol,3 ,7-dimethyl- 3,7-TH K1 ,6-9 T3 - 2.20 0.85
21 9.225 nonanal T 0.11
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[laex?] AR 5T 3 43 %0 %o
No. tp/min
e X4 24 H 50 H
22 10.387  1,2-benzisothiazole-3-acetic acid,methyl ester 1,22 3 S5 g e -3 -t 1% Y i 0.04
23 11.350  cis-aconitic anhydride 5t = 1 3k 12 1 0.13
24 12. 443 terpinen-4-ol FA T4 4 - 0.11
25 12. 636 naphthalene SR 0.11
26 13.079 ( + ) -4-carene (+)-4-EE8 0.19
27 13.084  a-lerpineol - F VT 0.25 0.19
28 13. 879 decanal A 0.13 0.22
29 18.228 naphthalene ,2-methyl- 2-HI 328 0.09 0.08
30 18.496 thymo JB 7 . 1y 0.10
31 19. 130 naphthalene, I -methyl- 1-F 28 0.08
32 20.941  cyclohexene, 1,5 ,5-trimethyl-3-methylene- 1,5,5-= W %£-3-TF B 3E-3F 2 4 0.06
33 22.649  linalyl acetate LR35 R g 0.22
34 23.050  a-cubebene ou-BE 88 T I M 0.15 0.14
35 24.037 catbonic acid, monoamide , N-( 2-ethylphenyl ) -,  N-(2-% 2, 12 ) B i Ik Jie 74 i 0.08
propyl ester
36 25.462 bicyclo[ 7. 2. 0] undec-4-ene, 4, 11, 11-trimethyl- [1R-(1R % ,47,98 % ) ]4,11,11-=H .81 0.27
8-methylene-, [ IR-(1R  ,47.,95 % ) ]- HI = BR[7. 2.0 )4 —%%5
37 28.985 1,6-cyclodecadiene, 1-methyl-5-methylene-8-( 1- [S-(E, E)]-1-F $£-5-0 H $£8-(1-H1 3 2 0.56 1.58
methylethyl) -, [ S-(E,E) ]- -1 ,6-30% 4
38 29. 855 1 H-indole, 5-methyl-2-phenyl- 5-H 5 -2 4% L g g 0.09
39 29. 859 cyclohexene ,6-ethenyl-6-methyl-1-(1- (S)-6-2 4 Fe6-F Fe-1-(1-H 2 £ ) 3-(1- 0.10
methylethyl ) -3-( 1-methylethylidene) -, (S) - T 258 - O
40 30. 875 cis-muurola-3 ,5-diene i X -F2 % 3,5 - 0.20
41 31.012  butylated hydroxytoluene TR 0.36  0.57
42 31.504 naphthalene, 1,2, 4a, 5, 8, 8a-hexahydro4, 7- 4% 2% 145 0.23 0.34
dimethyl-1-( 1-methylethyl )=, [ 18-( la, 4aB,
8aa) |-
43 46. 530 1,2-benzenedicarboxylic acid, diheptyl ester B8 — H R — PRl 0. 04 0.17
44 47.911 hexadecanoic acid, methyl ester 7S BEFR H g 0. 05
45 49.832  cyclotrisiloxane , hexamethyl- 75 HVERR = Rk b 0.03
46 51.816  osthole H SR L BT B 0.05
47 52.987 2-ethylacridine 2-2,F I g 0.02
48 56.168 phenol, 2, 2'-methylenebis [ 6-( 1, 1- 2,2'-WF HI3EXL(6-40 T Hk4-F 3By ) 0.12 0. 88
dimethylethyl ) 4-methyl-
49 56.376  benzo[ h]quinoline,2 ,4-dimethyl- 2, 4= H LI 0 s 0 0.01 0.02
50  56.416  methyluis( trimethylsiloxy) silane F 3 = (= R e A ) Bk 0. 01 0. 06
51 56. 660 tetrasiloxane , decamethyl- - B R DY ik 0.01 0.06
52 56.996  silicic acid, diethyl bis( trimethylsilyl) ester TR 21 — ( = W RERE L) fig 0.01 0.01
53 57.152  3-methoxy-2,4,5-triflucrobenzoic acid, eicosyl ester 2,4 ,5-= Ji-3- 1 48 5 4 11 i 0. 03
54 57.179 tris ( tert-butyldimethylsilyloxy ) arsane 3BTk T F g AR R 0.02 0.01
55 57.846  1,4-bis(trimethylsilyl) benzene 1,4-— ( = H SR b3t ) 7K 0.02 0.03
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