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Study on the extracting process of essential oil
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Abstract: The extraction condition of essential oil from freeze—dried Citrus maxima flower by steam distillation was studied by

single factor experiment and further the response surface method.The optimum condition was obtained as follows: the liquid to

solid ratio 16: 1 the concentration of salt solution 3.51%

extraction time 8.15 h. The extraction ratio was 0.3856% . The

composition of essential oil from Citrus maxima flower by steam distillation was analyzed by GC—MS a total of 50 compounds

which accounted for 87.60% of the essential oil were identified including farnesol ethyl linoleate ethyl linolenate ethyl

palmitatethe nerolidol as the main components.
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b NaCl 3.5% 2.2
NaCl 2.2.1
NaCl Design—Expert 8.06
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2.1.2 Table 2 Results of response surface experiment
2 5:1 15:1
X, X, X3 Y (%)
1 1 -1 0 0.2963
15:1
2 -1 1 0 0.2445
’ 3 0 0 0 0.3946
4 0 1 -1 0.3259
5 -1 0 -1 0.2626
’ 6 0 0 0 03772
5 7 0 1 1 0.3311
10: 1~15: 1 8 0 -1 -1 0.3138
9 0 0 0 0.3785
0.4 - 10 -1 0 1 0.2578
040 11 -1 1 )
0% 0 0.3363
~ 0.36 12 1 1 0 0.3193
S 034
5 0321 — 13 0 0 0 0.3863
% e 14 -1 -1 0 0.2866
my 0.26 1 15 1 0 -1 0.3123
0.24
0.22 16 1 1 0.3227
e 17 0 0 0 0.3869
51 10:1 151 20:1 251
Wkt (g g) p =0.2995
’ >0.05 p <0.001
Fig.2 Effect of the liquid to solid ratio on extraction rate ; s s
2.1.3 0
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Fig.3 Effect of extraction time on extraction rate x; =8.15 NaCl
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Table 3 Variance analyse for the regression mode
F P
0.035 7 0.003915 76.31 <0.0001 *k
X, 0.004955 1 0.004955 75.40 <0.0001 *%
X, 0.0000186 1 0.00001860 0.28 0.6076
X3 0.0001386 1 0.0001386 2.11 0.1804
X, X, 0.00106 1 0.001060 16.12 0.0030 *%
X, 0.019 1 0.019 296.03 <0.0001 *k
X, ? 0.003802 1 0.003802 57.85 <0.0001 *%
X;° 0.003272 1 0.003272 49.78 <0.0001 **
0.0005915 9 0.00006572
0.0003914 5 0.00007828 1.56 0.3426
0.0002001 4 0.00005002
0.036 16
R’ =0.9834 R, =0.9705 R, =09141
L (p<0.05); %% (p<0.01)
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Fig.5 Total ion chromatogram of essential oil
from Citrus maxima flower by steam distillation
4 NaCl 50
10.39% - 9.61% -
Fig4 Response surface of the effect of the salt solution 7.55% 7.05% 6.25%
and the liquid to solid ratio on extraction rate 0.84% - 0.87% -
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Table 4  Chemical composition of essential oil from Citrus maxima flower by steam distillation

((min) (%)
1 6.747 beta. —Myrcene B- 0.47
2 8.166 Benzeneacetaldehyde 1.44
3 9.007 linalool oxide cis 0.84
4 9.448 Cyclotrisiloxane hexamethyl— 2.00
5 9.711 Linalool 0.87
6 11.102 2 5-Pyrrolidinedione 0.70
7 11.989 2 5-Cyclohexadiene—1 4-dione 2-chloro— 2- -1 4- 0.26
8 13.179 Benzoic acid 5.88
9 13.516 1 2-Benzenediol 0.30
10 13.785 2 3-Dihydrobenzofuran 2 3- 0.37
11 16.097 Indole 0.31
12 16.755 ortho— Methoxyacetophenone 0.46
13 17.613 Methyl anthranilate 3.73
14 17.831 8- Hydroxylinalool 8- 1.40
15 18.672 4—( 1-Pyrrolyl) butanoic Acid 4-(1- ) 0.32
16 19.204 2—Furanmethanol 5—et-henyltetrah'ydro—.alpha. -a a-5- -5- 0.68

.alpha. S5—trimethyl- cis— -2-
17 20.560 4—Pyridinamine 4- 0.53
18 21.270 ( E) —.beta—Famesene -B- 0.33
19 22.826 .alpha-Farnesene a— 0.82
20 23.873 3—( Trifluoromethoxy) aniline 3- 0.57
21 24.497 Nerolidol 6.25
22 26.574 Quinic acid 1.20
23 27.135 Pyridine 4—methyl- 4- 0.94
24 28.971 2 6 10-Dodecatrien—1-o0l 3 7 11-trimethyl- 10.39
25 30.047 Tetradecanoic acid 0.32
26 30.327 B—D-Glucopyranoside methyl, -B-D- 0.38
27 32.204 Caffeine 4.46
28 35.214 n—Hexadecanoic acid 3.67
29 35.884 Hexadecanoic acid ethyl ester 7.05
30 37.400 9 12-Octadecadienoicacid methyl ester 9 12— 0.34
31 37.531 9 12 15-0Octadecatrienoic acid methyl ester 0.20
32 37.898 1-Octadecene 1- 0.36
33 38.172 Heptadecanoic acid ethyl ester 0.25
34 38.573 Phytol 1.07
35 39.145 9 12-0Octadecadienoic acid( Z Z) - (Z 7)-9 12— 1.99
36 39.294 9 12 15-0Octadecatrienoic acid (Z Z Z) - 2.09
37 39.723 Linoleic acid ethyl ester 9.61
38 39.866 9 12 15-0Octadecatrienoic acid ethyl ester (Z Z Z) - 7.55
39 40.415 Octadecanoic acid ethyl ester 1.07
40 41.617 gamma:-Terpinene 0.60
41 43.889 9-Octadecenamide ( Z) — 0.60
42 44.032 3 7-dimethyl-2 6-octadienyl ester ( E) —Butanoic acid 0.86
43 44.426 Octadecanamide 0.15
44 44.615 Heptadecanoic acid ethyl ester 0.41
45 48.666 Docosanoic acid ethyl ester 0.12
2H-1-Benzopyran-2—one 7- (3 7-

46 49.107 dimethyl-2 6-octadienyl) oxy — (E) - 0.38
47 51.276 Heptacosane 0.32
48 53.667 13—Docosenamide ( Z) — 1.40
49 55.544 Supraene 0.96
50 56.431 Naringenin 0.33
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