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Abstract

Volatile flavor components of watermelon (Citrullus vulgaris S.) and oriental melon (Cucumis melo L.) obtained
by simultaneous steam distillation and extraction apparatus were separated by gas chromatography (GC) and gas
chromatography-mass spectrometry (GC/MS). Thirty seven and fifty five volatile flavor components were
identified in watermelon and oriental melon, respectively. (Z)-3-Nonen-1-0l, (Z,Z)-3,6-nonadien-1-ol, (E,Z)-2,6-
nonadienal and (£)-2-nonenal containing unsaturated nine carbon atoms were the characteristic flavor components
of watermelon. C,-Unsaturated esters including (Z)-3-nonenyl acetate, (Z)-6-noneny! acetate, (Z,Z)-3,6-nonadienyl
acetate and thioester were important components in the flavor profile of oriental melon.
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Fig. 1. GC chromatogram of volatile flavor components in watermelon.
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Table 1. Volatile flavor components identified from watermelon (Citrullus vulgaris S.)

Peak No. Components RT" RP Peak Area (%)
1 Ethyl formate 6.467 820 0.36
2 Ethyl acetate 7.850 887 0.87
3 Ethanol 9.450 942 0.67
4 Pentanal 10.983 1010 0.16
5 Propanol 13.992 1045 0.09
6 Hexanal 16.200 1080 123
7 2-Pentenal 18.975 1127 0.06
8 1-Penten-3-ol 21.200 1165 0.10
9 Heptanal 22.700 1176 0.01

10 (E)-2-Hexenal 24.892 1194 0.27
11 2-Pentylfuran 25.883 1226 0.67
12 (Z)-2-Heptenal 26.817 1245 0.23
13 Pentanol 27.442 1258 0.40
14 Octanal 29.875 1281 0.04
1s? Butylbenzene 31.792 1304 13.18
15 (E)-2-Heptenal 32.283 1325 0.26
16 6-Methyl-5-hepten-2-one 33.258 1341 0.29
17 Hexanol 34.583 1362 0.55
18 (Z)-3-Hexen-1-ol 36.692 1391 0.38
19 Nonanal 37.108 1396 0.20
20 3-Ethyl-2-methyl-1,3-hexadiene 38.708 1418 0.07
21 (E)-2-Octenal 39.525 1429 0.14
22 (Z)-6-Nonenal 40.933 1450 0.12
23 {Z)-3-Octen-1-ol 43.425 1487 0.06
24 (E,E)-2,4-Heptadienal 43.783 1492 0.12
25 (E)-2-Nonenal 46.675 1535 2.63
26 (E,Z)-2,6-Nonadienal 49.900 1587 3.83
27 1,2-Propanediol 50.342 1607 0.26
28 (E)-2-Octen-1-ol 51.883 1629 0.04
29 Nonanol 54.692 1670 1.78
30 (2)-3-Nonen-1-ol 56.383 1694 36.85
31 (E)-2-Nonen-1-ol 57.842 1724 0.51
32 (2)-6-Nonen-1-0l 58.025 1728 0.75
33 (Z,Z)-3,6-Nonadien-1-ol 60.117 1763 23.52
34 (E,Z)-2,6-Nonadien-1-ol 60.792 1778 0.33
35 (E,E)-2,4-Decadienal 62.833 1837 0.14
36 Geranylacetone 64.808 1865 0.56
37 4-Methyl-2-octanol 65.783 1886 237

URT: retention time.
PRI retention index.
¥1.S.: internal standard.
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Fig. 2. GC chromatogram of volatile flavor components in oriental melon.
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Table 2. Volatile flavor components identified from oriental melon (Cucumis melo L.)

Peak No. Components RT" RP Peak Area (%)
1 Ethyl formate 6.467 821 0.04
2 Butanal 7.550 874 0.03
3 Ethyl acetate 7917 899 17.39
4 Ethanol 9.450 943 0.36
5 Ethy! propanoate 10.167 956 0.69
6 Ethyl 2-methylpropanoate 10.500 964 0.12
7 Propy! acetate 10.842 975 1.39
8 Methyl butyrate 11.283 985 0.09
9 2-Methylpropyl acetate 12.550 1014 2.03

10 Ethyl butyrate 13.742 1036 223
11 Ethyl 2-methylbutyrate 14.592 1051 0.29
12 Butyl acetate 15.725 1073 3.18
13 Hexanal 16.192 1082 2.04
14 2-Methyl propanol 16.908 1100 0.13
15 2-Methylbutyl acetate 18.650 1123 3.43
16 1-Penten-3-ol 21.175 1165 0.20
17 Pentyl acetate 21.958 1177 0.14
18 1,2-Dimethyl benzene 22.533 1186 023
19 2-Methy! butanol 24.375 1214 0.24
20 Butyl butyrate 25.017 1219 0.19
21 2-Pentylfuran 25.842 1226 0.37
22 Ethyl hexanoate 26.075 1231 0.23
23 Pentanol 27.425 1258 0.52
24 Hexy! acetate 28.767 1273 1.18
25 Octanal 29.817 1287 0.22
1s? Butylbenzene 31.733 1312 11.71
26 (E)-2-Heptenal 32.267 1325 0.43
27 Hexanol 34.575 1362 0.42
28 (Z)-3-Hexenol 36.667 1391 0.17
29 (E)-2-Octenal 39.500 1429 0.26
30 Ethyl (methylthio)acetate 40.717 1448 0.86
31 7-Octen-4-ol 41.100 1454 0.22
32 2,3-Butandiol diacetate 43.550 1498 11.00
33 1-Acetoxy-2-propanol 43.908 1498 7.11
34 Unknown 45.019 1523 137
35 Benzaldehyde 45.675 1528 0.09
36 Nonanyl acetate 46.024 1538 8.94
37 (E)-2-Nonenal 46.583 1550 0.20
38 Unknown 47.972 1572 0.06
39 Ethyl 3-(methylthio)propanoate 48.625 1594 0.14
40 (E,Z)-2,6-Nonadienal 49.792 1587 0.04
41 (Z)-3-Noneny! acetate 50.400 1614 2.79
42 (Z2)-6-Noneny! acetate 52.579 1635 247
43 (Z,Z2)-3,6-Nonadienyl acetate 53.992 1650 0.36
44 Nonanol 54.692 1663 0.17
45 (Z2)-3-Nonen-1-ol 56.033 1694 1.08
46 2,4-Nonadienal 56.900 1708 0.10
47 (Z)-6-Nonen-1-o1 57.967 1725 0.13
48 Benzyl acetate 58.592 1735 3.75
47 (Z)-6-Nonen-1-ol 57.967 1725 0.13
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Table 2. Continued

Peak No. Components RT" RP Peak Area (%)
48 Benzyl acetate 58.592 1735 3.75
49 (Z,Z)-3,6-Nonadienol 59.875 1763 0.85
50 (E,E)-2,4-Decadienal 62.800 1817 0.89
51 Phenethyl acetate 63.083 1824 0.70
52 Benzyl alcohol 65.808 1857 0.39
53 Phenethyl alcohol 67.275 1920 0.04
54 3-Phenylpropyl acetate 68.400 1968 0.09
55 Dihydro-B-ionone 68.717 1982 0.10
56 (E)-m-Propenyl guaiacol 75.733 2182 0.19
57 Ethyl hexadecanoate 78.050 2254 0.09

YRT: retention time.
PRI retention index.
1.S.: internal standard.
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