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Extraction and Analysis of Volatile Components of Tangerine Peel
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Beijing Technology and Business University, Beijing 100048, China)

Abstract: The volatile components of tangerine peel were extracted by either head-space solid-phase micro-extraction
(HS-SPME) or simultaneous distillation extraction (SDE) and analyzed by gas chromatography-mass spectrometry (GC-
MS). Eighty-nine volatile constituents were identified, including 44 alkenes, 10 alcohols, 10 aldehydes, 8 phenols, 7 esters,
4 ketones and 6 other components. Thirty-four components were identified by both extraction methods. D-Limonene,
y-terpinene, 2-thujene, a-farnesene, p-cymene and a-pinene made greater contributions to the odor characteristics of
tangerine peel.
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Table1 Volatile components and their relative contents in tangerine peel

N > ﬁﬂrﬁ PN Chr *ﬁﬁ/ﬁ *EN}E\%/% A e ki (8] £l
LEmm%E W i/min eham iRE: TR DE SNE DCRCEES  DREHRE ST Ef
524 a-J# i alpha-pinene CyoHyg 136 250 1.56 97 1028/1023" MS, RI
6.32 il camphene CoHig 136 0.02 90 10721 076" MS, RI
735 B- M beta-pinene CyoHyg 136 092 049 94 1108/1 104 MS, RI
770 B-7K 754 beta-phellandrene CoHyg 136 035 90 1120 MS
938 2-FE A 2-thujene CoHig 136 3.96 438 86 1171 MS
10.89 D-Fy## D-limonene CoHy 136 56.20 53.43 9 1211/1 206" MS. RI
1121 13,81 =1 1.3,8-p-menthatriene CoHe 134 0.12 76 1221 MS
1195 JR-p-B ¥ trans-beta-ocimene Collyg 136 003 9% 1 241/1 240 MS, RI
12.28 7-FAil s gamma-terpinene CyHyg 136 7.29 6.61 94 124911250 MS, RI
1253 B-% #}i beta-ocimene CioHyg 136 0.18 0.63 97 1256/1 251 MS. RI
13.11 H-9T60 p-oymene C,H, 134 197 231 97 127071268 MS, RI
13.61 i kiM% terpinolene CioHg 136 173 0.73 9 1282/1284 MS, RI
1432 4% d-carene CyoHyg 136 0.22 93 1298 MS
17.25 BLI26-~ HHE2.46-F 46
(E,Z)-2,6-dimethyl-2,4,6-octatriene Cl 136 0.05 004 g 13n MS
1971 14 (1R LA %
1-methyl-4-(1-methylethenyl)-benzene Cofty 132 0.32 % 14331435 VS, RI
2016 JRR-2,6- = T HE-1.3,5,7- PO
E,E-2,6-dimethyl-1,3,5,7-octatetraene Cutl 134 009 9 1444 MS
20.58 o34 alpha-cubebene CHy 204 055 9% 1455/1 449 MS, RI
2111 O-FiBH delta-elemene CisHy 204 0.21 143 98 1468/1 471 MS. RI
2151 P-4 beta-elemene CHy 204 078 038 9 1477 MS
2187 -5 alpha-copaene CysH, 204 0.18 115 9 1 486/1 491" MS. RI
2373 S-EERSTY beta-cubebene CisHy 204 0.06 0.40 9% 1533/1527 MS. RI
25.04 PR N beta-ylangene CysHy 204 0.19 0.52 95 1567/1576 MS. RI
2575 (IR2RAS) -1-CMtk-1-F3E-24-— QQ-FilAE) e
(1R 2R 4S)-1-ethenyl-1-methyl-2,4-bis(1-methylethenyl)-cyclohexane Cistly 204 082 315 7 138371585 MS. RI
; 26.69 2-53 -5 FUE-9-TE R XU [4.4.0)-1- B
ek 2-isopropyl-5-methyl-9-methylenebicyclo[4.4.0)dec-1-ene Cistly 204 o4 % 1607 MS
7.2 S ¥AYiidelta-cadinene CsHy, 204 0.17 93 1621 MS
17125 (18) 2,6,6-= FHXIF[3.1.1]-2-He s
(15)-26 6-rimethylbicyclo[3. 1. hept-2-en Cotl 136 L16 B 1620 M
2761 7-HiE & gamma-elemene CyHy, 204 0.58 0.79 98 1631/1633 MS, RI
2791 2R A0 8-~ 103440567\ 5
2-isopropenyl-4a,8-dimethyl-1,2,3,4,4a,5,6,7-octahydronaphthalene Gl L 013 % 1638 MS
28.61 a-fi 774 alpha-caryophyllene CsHy, 204 041 1.25 91 1656/1 651 MS., RI
2896 )F T gamma-selinene iy 204 007 12 8 1 664/1 672 MS, RI
28.98 o-H %4 alpha-gurjunene CysHyy 204 051 95 1664 MS
29.59 Pk camma-muurolene C:Hy 204 129 046 9 1679/1 671 MS, RI
3034 KHFEIG germacrene C, 204 127 97 1696/1 694 MS, RI
30.71 B alloaromadendrene CysHy, 204 0.24 9% 1706/1 681 MS, RI
30.73 a-frF4fi alpha-selinene CHy 218 1.26 9 1707/1 703 MS. RI
3088 8- (L-TERAE) WOR[S.LOJF: 4
8-(1-methylethylidene)-bicyclo[5.1.0]Joctane Culy 150 046 % 1 VS
3235 a-& AW alpha-famesene CyiHy, 204 1.01 5.16 75 17531753 MS, RI
3349 a-fERAY alpha-cadinene CyHy, 204 031 93 1785 MS
37.03 a-Fefilf alpha-calacorene CyiHy 200 0.05 95 1905/1916 MS, RI
39.89 B4 beta-patchoulene CyHy, 204 0.09 83 2026 MS
“n 1234 401-758-1,6-~ R4S AR 2
1,234 4a,7-hexahydro-1 6-dimethyl-4-(I-methylethy Dnaphthalene Cistly 204 006003 70 2063 VS
4421 S-S0 beta-selinene CiHy 204 044 86 2238 MS
4135 8.9- AT
8,9-dehydrocycloisolongifolene Cistl 20 0.8 oI 2413 VS
4787 7 AR IR O
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(IR,3R,55)-1,5-diethenyl-3-methyl-2-methylenecyclohexane
NE (44 F) 8073 9132
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5,67 2-FHE-3-TH6-2-B5 2-methyl-3-buten-2-o CH,0 86 0.87 78 1047/1 051 MS, RI
1539 32 TH-1- 3-methyl-2-buten-1-ol CH,0 86 0.13 91 132711324 MS. RI
2451 4R 3,7-dimethyl-1,6-octadien-3-ol CH0 154 0.65 030 97 1553/1555 MS, RI
2638 45T terpinen-4-ol CoH,0 154 0.64 9% 1599/1 601 MS. RI
29.16 A BB 3 DR
1-methlyliﬁ jné{hﬁyﬁlffhjl)}gyﬁoﬁ;en-1-01 Colf0 132 00 % 1669 M
[ 3030 o-THi HE alpha-terpineol CoH,0 154 129 97 1696/1 696 MS. RI
23 (Z;”%;Zi][;eﬁy%22660;agii@{ol C,H,0 154 024 9l 176011767 VS, RI
34.69 -7 252 cis-carveol CoH,0 152 0.24 98 18221820 MS. RI
39.43 4508 perillyl alcohol CH,0 152 0.09 97 2004/1999 MS. RI
41.08 a-HiE R alpha-clemol CH,0 ) 0.16 70 208012 083 MS, RI
E (10 ) 438 030
13.90 S8 octanal CH,O 128 028 9% 128971289 MS, RI
15.03 FFHE citronellal C,H0 154 0.14 86 1317 MS
18.09 T nonanal CHO 142 0.12 035 91 139211392 MS. RI
1941 R2-FMEEE (E)-2-octenal CH,0 126 0.03 83 1425/1 425 MS, RI
20.79 1B furfural CHO, 9% 087 057 86 1460/1 460 MS. RI
, 234 % decanal CH,0 156 104 91 1496/1 497 MS. RI
X 22.96 R benzaldehyde CHO 106 0.17 94 1513/1509 MS, RI
2643 B undecanal C,H,0 170 033 68 16001 598 MS, RI
3079 - (AT
2-(4-mezthy(lijzﬁgxi-aﬁﬁgpgﬁdehyde Cull 0 132 0.06 s 1766 VS
33.10 %738 perilla aldehyde C,H.0 150 029 0.50 82 1774 MS
it (10 ) 148 327
3940 ) phenol CHO 94 0.09 87 2003/2000 MS, RI
41,09 TR p-cresol CHO 108 0.1 95 2081/2081 MS. RI
41.26 i U} 3-methylphenol CHO 108 0.03 0.03 95 2088/2091 MS, RI
4260 T EE& thymol CoH,0 150 0.24 95 215312155 MS, RI
% 43.00 4-23H B d-cthylphenol CHO 122 0.2 87 21752174 MS. RI
4325 38 THHE m-tert-butylphenol CH,0 150 0.13 76 2187 MS
4336 2-FUEEEA- LI HORT) 2-methoxy-4-vinylphenol C,H,0, 150 1.02 91 21932197 MS. RI
43.80 F A carvacrol CoH.0 150 041 0.15 94 2216/2 206 MS, RI
ME 8 170 0.63
3146 ZIRIBTER neryl acetate CH,0, 196 030 040 91 172811728 MS. RI
32.60 LR geranyl acetate C.H,0, 19 0.34 91 176011756 MS. RI
078 KRR S methyl salicylate CHO, 152 0.04 0.37 97 1765/1 765 MS, RI
4154 I-4- 5343 FLL TR
B% cis-4-hy(li]r};)xy%§efhjdt§ﬁcpg§igd lactone 0.08 7 21 VS
4598 Bk KBS dihydroactinidiolide CyHy 0, 180 0.04 0.05 98 233502325 MS, RI
4952 AV R TH phthalic acid diisobutyl ester Cy¢H,,0, 278 0.08 0.01 90 254402 548 MS, RI
5195 AR = TS dibuty! phthalat CH,0, 78 0.03 90 2698/2 693 MS. RI
M (THD 0.49 125
15.83 6-HHE-5- B2 6-methyl-5-hepten-2-one CH,0 126 0.01 0.02 70 13381338 MS. RI
2291 - (14-—HHE37E i
1-<1}4-§ijﬁithyli%ygliﬁseﬁ%y)l)elﬁ;gfnone Colf 0 152 0.08 n LTI S04 VS, RI
L 3770 [-p-5 5 i trans-beta-ionone C,;H,0 192 0.03 96 1933/1932 MS, RI
49.04 [f 5 nootkatone CH,0 218 0.30 0.03 9 25142515 MS, RI
Mt @H) 0.39 0.08
1446 F=17 tridecane CaHyg 184 0.02 87 13021300 MS, RI
18.50 4% tetradecane C.Hy 198 0.04 97 1401/1 400 MS, RI
1921 23- 25 0- R R
2,3-dihydro-2-methylbenzofuran CHO 134 0.03 0.02 91 1420 MS
it 34.10 +J\J% octadecane C il 254 0.07 70 1801/1 800 MS, RI
3473 R 6 1 23 DS 2
4-isoprotﬁ-@%irlr;gl};lf%,3],4‘&2-£ifal§§(){£;;hthalene 033 % 1804 VS
5223 /U tetradecanoic acid C,H0, 28 0.14 96 27172714 MS, RI
Mt (6 F) 0.17 048
i (89 834 9133
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