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Characteristic  volatiles and ripening changes of muskmelon
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Abstract 

The characteristic volatiles of the muskmelon( L.) were analyzed by using gas 
chromatography-mass spectrometry(GC-MS), gas chromatography - olfactometry(GC-O) and aroma 
extract dilution analysis(AEDA).  We analyzed attention to the characteristic volatiles of muskmelon. 
Result of analysis, we identified 171 compounds using solvent extraction method. Although the overall
odor of the extract was perceived as having a natural melon-like smell, 31 components were detected 
by GC-O. Upon diluting the original extracts in AEDA, we identified 7 compounds with high dilution
(FD) factors of 25. The volatile compounds of muskmelon at three stages during ripening (unripe, ripe,
and overripe), the data revealed that, in particular, the percentage of the ester compounds was very 
high at all ripening stages, and the amount of an increase of the ester compounds with ripening was
especially large. By sensory analyses, flavor profiles of “Earl’s Favorite” melon at different stages
during ripening were characterized. 
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2 1311 GC-MS  
1  

1) 1311 2009/10/19 11/11 12/11 1/31  RI Retention Index
Kovatz Index t (trace)      2) GC GC-O( ) RI  

No. RI
GC-

AREA%
GC-O No. RI

GC-
AREA%

GC-O

1 Hydrocarbons 1195 limonene t 46 1375 ethyl cis-4-heptenoate t
1 1036 2-methyl-3-buten-2-ol 0.074 47 1380 acetoin acetate 0.567
2 1085 isobutyl alcohol 0.056 48 1398 methyl octanoate 0.002
3 1139 butanol 0.027 49 1430 3-hexynyl acetate 0.016
4 1165 3-penten-2-ol 0.223 50 1430 ethyl octanoate 0.007
5 1200 2-methylbutanol 0.207 51 1469 ethyl cis-4-octenoate 0.004
6 1242 pentanol 0.026 52 1471 octyl acetate 0.018
7 1344 hexanol 0.068 53 1478 methyl 3-hydroxybutyrate 0.008
8 1375 cis-3-hexenol 0.003 54 1484 2,3-butanediol diacetate #1 0.670
9 1398 2-butoxyethanol 0.013 55 1511 propylene glycol diacetate 0.097

10 1430 3-methyl-3-methoxybutanol 0.023 56 1515 ethyl 3-hydroxybutyrate 0.011
11 1551 octanol 0.004 57 1522 2,3-butanediol diacetate #2 0.145
12 1678 cis-3-nonenol 0.005 58 1527 methyl 3-acetoxy-2-methylbutyrate #1 0.003
13 1712 cis-6-nonenol 0.015 59 1536 methyl 3-acetoxybutyrate 0.005
14 1745 3,6-nonadienol 0.017 60 1545 ethylene diacetate 0.079
15 1871 benzyl alcohol 0.323 61 1554 methyl 3-acetoxy-2-methylbutyrate #2 0.016
16 1905 2-phenylethyl alcohol 0.132 62 1558 2,3-butanediol monoacetate #1 0.303
17 1960 dodecanol 0.012 63 1569 PG monoacetate #1 0.033
18 2038 3-phenylpropyl alcohol 0.003 64 1571 2,3-butanediol monoacetate #2 1.406
19 2137 phenoxyethanol 0.003 65 1571 nonyl acetate 0.011
20 2161 t-cadinol 0.016 66 1576 ethyl 3-acetoxybutyrate 0.022
21 2178 t-muurolol 0.019 67 1580 ethyl 3-acetoxy-2-methylbutyrate t
22 2188 delta-cadinol 0.035 68 1602 cis-3-nonenyl acetate 0.024
23 2223 alpha-cadinol 0.043 69 1612 PG monoacetate #2 0.047
24 2800 vanillyl alcohol 0.016 70 1620 2-acetoxy-1-methylpropyl butyrate 0.002

1 710 acetaldehyde 0.004 71 1620 1,3-butanediol diacetate 0.081
2 801 propionaldehyde 0.005 72 1626 cis-6-nonenyl acetate 0.011
3 815 pivalaldehyde 0.022 73 1629 ethylene glycol monoacetate 0.017
4 929 2-methylbutyraldehyde 0.016 74 1634 ethyl decanoate 0.005
5 1102 tiglaldehyde 0.007 75 1653 trimethylene glycol diacetate 0.177
6 1421 2,4-hexadienal 0.016 76 1662 trans-3,cis-6-nonadienyl acetate 0.036
7 1535 benzaldehyde 0.013 77 1725 benzyl acetate 1.919
8 2583 vanillin 0.021 78 1774 1,4-butanediol diacetate 0.144
1 947 methyl vinyl ketone 0.015 79 1781 ethyl phenylacetate 0.008
2 979 2,3-butanedione 0.007 80 1811 2-phenylethyl acetate 0.994
3 1283 acetoin 3.910 81 1838 ethyl dodecanoate 0.005
4 1932 beta-ionone 0.004 82 1882 1,5-pentanediol diacetate 0.042
1 1453 acetic acid 0.024 83 1936 3-phenylpropyl acetate 0.025
2 1667 2-methylbutyric acid 0.013 84 1971 5-hydroxypentyl acetate 0.018
3 1842 hexanoic acid 0.008 85 2072 ethyl cinnamate t
4 1944 2-ethylhexanoic acid 0.017 86 2146 cinnamyl acetate 0.026
1 826 methyl acetate 1.951 87 2211 methyl hexadecanoate 0.006
2 891 ethyl acetate 54.282 88 2263 phenyl glycol diacetate 0.046
3 906 isopropyl acetate 0.113 89 2460 phenyl glycol monoacetate 0.406
4 912 methyl propionate 0.498 1 1629 gamma-butyrolactone 0.016
5 954 ethyl propionate 1.093 2 1700 gamma-hexalactone 0.006
6 954 isopropyl propionate 0.010 3 1787 delta-hexalactone 0.013
7 964 ethyl isobutyrate 0.261 4 1911 gamma-octalactone 0.008
8 973 propyl acetate 1.214 5 1965 delta-octalactone 0.055
9 988 methyl butyrate 0.400 6 2024 gamma-nonalactone 0.016

10 988 ethyl acrylate 0.004 7 2026 2-hydroxy-3,3-dimethylbutan-4-olide 0.034
11 1008 methyl 2-methylbutyrate 1.084 8 2138 gamma-decalactone 0.006
12 1012 isobutyl acetate 5.103 9 2188 delta-decalactone 0.143
13 1017 methyl isovalerate 0.016 10 2322 5-hydroxy-4-hexanolide #1 0.025
14 1030 allyl acetate 0.015 11 2534 gamma-dodecalactone 0.008
15 1034 ethyl butyrate 1.084 12 2376 5-hydroxy-4-hexanolide #2 0.262
16 1042 propyl propionate 0.014 1 N Compounds 2029 butyrolactam 0.012
17 1049 ethyl 2-methylbutyrate 1.399 1 706 methanethiol t
18 1066 ethyl isovalerate 0.029 2 1047 S-methyl thioacetate 0.053
19 1070 butyl acetate 2.003 3 1070 dimethyl disulfide 0.002
20 1078 isobutyl propionate 0.021 4 1120 S-methyl thiopropionate 0.005
21 1085 methyl pentanoate 0.003 5 1132 S-methyl thioisobutyrate 0.011
22 1089 isobutyl isobutyrate 0.003 6 1214 S-methyl 2-methylbutanethioate 0.053
23 1103 beta-methallyl acetate 0.017 7 1398 dimethyl trisulfide t
24 1120 2-methylbutyl acetate 6.920 8 1408 methyl methylthioacetate 0.066
25 1132 ethyl pentanoate 0.016 9 1445 ethyl methylthioacetate 0.119
26 1136 propyl 2-methylbutyrate 0.003 10 1453 methional t
27 1139 butyl propionate 0.011 11 1492 2-methylthioethyl acetate 0.339
28 1144 butyl isobutyrate t 12 1522 methyl 3-methylthiopropionate 0.057
29 1156 isobutyl butyrate 0.003 13 1527 2-methylthioethanol 0.010
30 1171 amyl acetate 0.123 14 1564 ethyl 3-methylthiopropionate 0.110
31 1173 isobutyl 2-methylbutyrate t 15 1626 methionyl acetate 1.143
32 1184 methyl hexanoate 0.062 16 1712 methionol 0.074
33 1219 2-methoxy-1-methylethyl acetate 0.093 17 1897 dimethyl sulfone 0.035
34 1228 ethyl hexanoate 0.239 18 2159 methyl methylsulfinylacetate 0.005
35 1242 2-methyl-2-butenyl acetate 0.023 19 2182 ethyl methylsulfinylacetate 0.020
36 1248 prenyl acetate 0.012 1 2161 eugenol 0.013
37 1259 2-methylbutyl butyrate t 2 2307 2,4-di-t-butylphenol 0.027
38 1267 hexyl acetate 1.042 1 1546 furfuryl acetate 0.056
39 1304 trans-3-hexenyl acetate 0.016 2 2030 furaneol 2) -
40 1313 cis-3-hexenyl acetate 0.263 3 2093 homofuraneol 0.022
41 1322 5-hexenyl acetate 0.005 4 2126 4-hydroxy-5-methyl-2(H)-furan-3-one 0.417
42 1327 trans-4-hexenyl acetate 0.005 5 2268 sotolon 2) -
43 1327 ethyl heptanoate 0.003 1 1203 1,8-cineole 0.008
44 1338 cis-4-hexenyl acetate 0.005 2 1615 carbitol 0.024
45 1369 heptyl acetate 0.020

Esters

Alcohols

Aldehydes

Ketones

Acids

Esters

Lactones

S Compounds

Phenols

Furans

Others
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3 1311 AEDA ( 1) 1) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4 2 1) 
   (Hz) (kg) (Brix%) 

 3 2 260 266 0.57 0.59 14.2 15.0 
 3 10 203 207 0.33 0.39 12.6 13.6 
 3 13 179 184 0.21 0.32 12.6 14.1 

 1) 27 2009/5/28 6/19 7/9 8/25 
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2-methylbutyl
acetate
methyl acetate

ethyl acetate

methyl 2-
methylbutyrate

r=-0.972*

r=-0.971*

r=-0.951*

r=-0.967*

1 125 1015 methyl 2-methylbutyrate 17 1 983 2,3-butanedione
2 125 1041 ethyl butyrate 18 1 1009
3 125 1056 ethyl 2-methylbutyrate 19 1 1017 isobutyl acetate
4 25 970 ethyl isobutyrate 20 1 1022 methyl isovalerate
5 25 1834 2-phenylethyl acetate 21 1 1059 S-methyl thioacetate
6 25 2082 homofuraneol 22 1 1460 ethyl methylthioacetate
7 25 2228 delta-decalactone 23 1 1732
8 5 1004 ethyl acrylate 24 1 1748 benzyl acetate
9 5 1125 2-methylbutyl acetate 25 1 1771 trans-2,cis-6-nonadienol 5)

10 5 1641 methionyl acetate 26 1 1801 ethyl phenylacetate
11 5 1933 2-phenylethyl alcohol 27 1 1849 geraniol (GC-O )
12 5 2033 furaneol 4) 28 1 1856
13 5 2058 gamma-nonalactone 29 1 1948
14 5 2175 gamma-decalactone 30 1 1965
15 5 2253 sotolon 4) 31 1 2000 delta-octalactone
16 5 2598 vanillin

No.
FD

2)
RI
3) No. FD RI
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5 ( 2) 1) 
  

 
 

 

 

 0.3 -0.2 -0.7 -0.9 a 0.5 a 0.9 0.1 a 1.1 0.9 -0.6 a -0.1 1.3 0.1 -0.6 -0.8 0.3 -0.1 0.1
 0.8 0.7 0.0 1.6  b 1.3  b 1.0 1.4 ab 0.9 0.4 0.7 ab 0.7 1.4 0.7 0.4 0.5 0.0 0.3 0.3
 0.8 -0.1 0.1 2.2  b 1.8  b 1.4 2.0  b 0.8 0.3 1.1  b 0.8 1.4 0.3 0.6 -0.5 0.1 0.3 -0.3

  *  ** **  **   ** *   ** **    
 *  *  ** *   **  * ** ** ** ** ** * ** 

  * *    *   **    * **   * 
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