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Abstract

The voflatile fraction from Korean mandarin (Citrus reticula) and valencia orange essence oil were analyz-

ed by capillary gas chromatography and the separated components were identified from their retention time

and mass pectrum. The essence oil were extracted with methylene chloride after steam distillation. The ma-

jor volatile constituents of mandarin and sweet orange was limonene which accounted for 68% of total volatiles

in mandarin and 87% in sweet orange. The 31 components identified from mandarin include 11 hydrocar-

bones, 1 ester, 10 alcohols, 4 aldehydes, 5 miscellaneous. The following 37 components were identified in

sweet orange; 12 hydrocarbones, 1 ester, 11 alcohols, 8 aldehydes, 5 misecellaneous. Mandarin contained

more octanal, e-terpinene, terpineol, styrene, dcitronellol, citronellal, citral and farnesol while orange includ-

ed more sweet orange, myrcene, -pinene, linaliol, decanol, f-copaene, elemene, f-cadinene, valencene.
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mandarin3} sweet orange¥% ¥ A/ EF GCd F

Varieties early medium late
Components Heung-Jin Sambo Namgam 20 Bunjeon Im-on Chung-do
Weight of each (g) 131.5 115.4 105.4 115.9 101.2 116.2
Peel (g) 19.3 271 28.6 26.9 30.5 30.0
Fresh (%) 80.8 72.9 71.5 73.1 69.5 70.0
Juice (%) 58.6 60.2 50.5 55.4 50.4 50.7
pH 37 - 34 3.6 33 3.3 3.3
Total acidity (%) 0.71 1.02 0.89 1.11 1.30 1.25
Total sugar (%) 7.12 8.12 7.84 7.84 7.55 8.43
Reducing sugar (%) 2.26 2.59 2.30 2.58 2.67 2.70
°Bx 9.6 11.5 10.9 11.0 11.3 12.0
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Fig. 2. GC chromatogram of volatile components in valencia sweet orange
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Fig. 3. GC/MS total ion intensity chromatogram of volatile components in valencia sweet orange juice
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Fig. 5. GC/MS total ion intensity chromatogram of volatile components in commercial essential oil
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Table 2. Contents of volatile constituents in mandarin and sweet orange juices by GC

HEREELEE

Compounds Retention time Mandarin Sweet orange
(min) (area %) (area %)

2-Methyl 1-butanol 3.15 0.10 0.02
Ethyl isobutyrate 2.64 0.10 0.01
2-Buten-1-0i-3-methy! 4.32 0.05
a-Pinene 5.62 0.43 0.15
Furfural, -Pinene 6.37 3.22
Myrcene 7.51 tr 1.00
2-Ethyl 5 methyl furan 8.30 0.10
Limonene 9.27 62.63 88.56
a-Terpinene 9.54 0.37 0.01
Octanal 9.72 2.67 0.12
2-Furan carboxy aldehyde
5-methyl 10.41 0.08
Terpinolene 10.95 0.47 0.37
Styrene 11.76 0.85 0.19
Benzene acetaldehyde 12.73 0.08 0.26
Linalool 13.16 0.08 0.22
Terpinene 4-ol 15.23 tr
Citronellal 15.64 0.56 0.09
Decanol 16.53 tr 0.42
Terpineol 16.78 3.73 0.42
Linalyl acetate 17.60 0.11 0.02
a-Citronellol 18.25 0.69 0.26
cis-Carveol 18.71 0.39 0.20
1-Decanal 19.26 0.09 0.05
a-Copaene 19.85 0.09 0.29
Citral 20.10 0.16 0.08
Cyclopentane-1-one 20.54 0.04
Elemene 21.80 0.47
Calarene 23.20 0.07 0.23
a-Selinene 23.40 0.10 0.19
Valencene 23.94 0.12 4.34
a-Cadiene 24.45 0.25 0.81
Farnesol 30.83 0.48 0.08
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Table 3. Identification of aroma constituents from mandarin and sweet orange by GC/MS spectrum

Compounds Peak No.* Base Peak MoleFular
1 _ 2 3 of Mass Weight
Alcohols
2-Buten-1-0l, 3-methy! 20 36 40
2-Hexen-1-ol 62 63 95
Methyl heptenol 122 140 40
Linalool 175 191 41 71 154.24
Fenchyl alcohol 195 205 51 40 154.24
Terpineol 253 24 59
d-Citronellol 294 257 79 109 156.26
cis-Carveol 306 264 40
1-Decanol 320 278 40 158.28
Farnesol 483 40 222.36
Aldehydes
Benzaldehyde 37 40
Furfural 62 63 95
Octanal 110 135 40 12822
Furan carboxy aldehyde 140 40
Benzene acetaldehyde 160 179 91
Citronellal 210 212 56 40 154.24
Decanal 246 234 69 43 156.26
Citral 290 92 40 152.23
Hydrocarbones
a-Pinene 42 50 9 93 136.23
Camphene 13 40 136.23
Myrcene 72 72 16 41 136.23
B-Pinene 20 40 136.23
Limonene 92 112 33 67 136.23
a-Terpinene 130 40 136.23
Terpinolene 103 145 40 136.23
a-Copaene 331 286 119
1,4,7-Octatriene 349
o-Caldiene 316 161 204.34
Calarene 338 40
a-Selinene 403 342 40
a-Mumuloene 413 349 81
a-Cadiene 443 370 161
Acethyl cedrene 518 442 40
Ester
Ethly isobutyrate i6 20 43 116.16
Miscellaneous
3-Methyl furan 29
2-Ethyl-5-methyi furan 82 93 40
5-Hexen 2-one-3-ethyli-
diene-1-methoxy 140 167 d 132
6-Methyl 3-undecene 171 187 40
3-Cyclohexen-1-ol-5-
methylene isophenyl 183 196 40

Cyclopenten-1-one 293 40
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