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Extraction of Orange Peel Oil by SCF-CO, and Analysis of Its Constituents
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Abstract : Orange peel oil was extracted by supercritical fluid-CO,(SCF-CO, ) and its constituents were analyzed by GC-MS. The
effects of extraction time, pressure, temperature, CO, flow rateand separate temperature on the oil yield were studied. The
optimal conditions were determined by orthogonal experiments. The optimal conditions were as follows: extraction time 60 min,
extraction pressure 20 MPa, extraction temperature 40 °C, separation temperature 50 “C. At the conditions, the oil yield was
0.86% . GC-MS analysis revealed that the main constituent of the oil was 5,5’-dimethoxy-3,3’-dimethy-2,2’-bina-phthalene-1,

1',4,4'-tetrone which amounted to 35.54% , and the other main constituent was B-hydroxy-methyl-norethisterone-methyl-oxime
which amounted to 24.60 % .
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10 °C/min 2 NIYON . N S y N
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Fig.1 Extraction results at different conditions
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Table 1 orthogonal program and analysis results for extraction

W sy K J1/°C CO, Vit AR E/ MPa I3 BRI/ C KM=/ %
test No. extraction pressure carbon dioxide flux extraction temp. separation temp. yield
1 15 20 40 40 0.06
2 15 25 45 45 0.32
3 15 30 50 50 0.09
4 20 20 45 50 0.78
5 20 25 50 40 0.7
6 20 30 40 45 0.68
7 25 20 50 45 0.36
8 25 25 40 50 0.86
9 25 30 45 40 0.33
ky 0.157 0.400 0.533 0.363
k, 0.720 0.627 0.477 0.453
ks 0.517 0.367 0.383 0.577
R 0.563 0.260 0. 150 0.214

M1 AT, EEA A P RO A U ), HR GBI CO, i, B AR . £ 55 M ik
AR P AR 26 . ZEHUT ) 20 MPa, CO, Ttk 25 ke/h ZEHUEE 40 C JHERIE 50 °C,
2.3 REMXE

TEAERAT AR A AR A —HE I, HEAT 3 UK A2 P 230 P A5 RS TS 2443 5311 0.85 % . 0.86 %
0.88 % , GHRIRIEANNK, AT RUFIWT e T 204 PR IBUR A3 BRAY , ey st m] I B R 258 i m] Sk
3 WHYFIMEN 0.86 %
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Table 2 The chemical constituents of the extractive from the aril of Citrus peel extracted with SFE

HAXT 53

W fetrm ATA - pmg TR g
No. compounds mo lecular molecular degree of GC content
formula R match
weight
BIRME B-myrcene CioHyg 136 91 0.18
2 A58 d-limonene CioHy6 136 94 8.18
3 ISR AL 4R 0 CroHyg 136 97 0.72
1,4-cyclohexadiene, 1-methyl-4-( 1-methylethyl )

4 BRI AT allyl heptanoate CioH 50, 170 83 4.43

5 v y-elemene CisHyy 204 99 0.59

6 &% decanal CoH500 156 90 1.33

7 + %R dodecanoic acid Cy,H,,0, 200 99 0.51

8 2 24 57 T 2,2 -azobisisobutyronitrile CgH N, 164 68 0.35

9 T+ PULERR tetradecane acid C,,H,50, 228 96 0.40
10 T FkE pentadecane CsHs,y 212 94 0.42
11 + JUJ5% nonadecane CoHyo 268 99 0.09
12 14H FetFLBERR H S pentadecanoic acid, 14-methyl-, methyl ester Cy,H3,0, 270 98 0.23
13 B JEER n-hexadecanoic acid C6H3,0, 256 99 4.20
14 9, 12 JHAR i 9, 12-octadecadienoic acid ( Z,Z) -methyl ester CoH3,0, 294 99 0.67
15 9,12+ )\BRIIR (Z,Z)9 ,12-octadecadienoic acid (Z,Z) C,5H3,0, 280 97 8.59
16 %% heneicosane CyHyy 296 97 0.43
17 +-E %t heptadecane C;Hz6 240 95 0.53
18 “/\J5E octacosane CogHsg 394 99 0.54
o BRI R GO, . o5 e

B-hydroxy-methyl-norgestrel-methyl-oxime

5,5L RIS 3L AL 2R TR 1,4 44U
’ £ E) £} L) C H O
20 5,5'-dimethoxy-3,3’-dimethy-2 ,2’-binaphthalene-1,1",4 ,4'-Tetrone 286 402 94 35.54

S 2 AT AHEAR B ol B I 5,54 AR 3 3L 3D 2B 2R, 17,4 AP R 4 R (35
54 % ) , A S B2 F-H FE b i BR-H B2 5 (24. 60 % ), 9, 122300 7l 2 H B (8. 59% ) Al d==7 4 (8.
18 %),
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