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Evolution of hybrid netted melon during fruit development
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Abstract

Esters are a crucial group of aroma volatiles, contributing an unique phenotype and customer
characteristics in fruits of the CUCURBITACEAE family. Analysis of volatiles and alcohol acetyltransferase (AAT)
activity producing esters by utilizing acetyl-CoA to acetylate alcohols was conducted from hybrid netted melon
(Cucumis melo L. cv. ‘Kuylin’) during fruit development. The enzyme activities were carried out in cell-free extracts
derived from melon mesocarp where various aliphatic alcohols were applied as exogenous substrates. Volatile
aldehydes and alcohols were most abundant in fruit at pre-climacteric stage (30 and 35 days after anthesis; DAA).
The levels of AAT activity could not be detected in mature fruit at 30 and 35 DAA but steadily increased during the
early stages of ripening (40-45 DAA) and then clearly decreased at the overripe stage (50 DAA). Straight chain
esters, hexyl acetate and butyl acetate, and branched-chain esters, 2-methylpropy! acetate and 2-methylbutyl
acetate, found to be the major esters in fruit extracts were detected using head space solid phase
microextraction/ gas chromatography/mass spectrometry (HS-SPME/GC/MS) technique. While long aliphatic chain
esters predominated during the early stages of ripening and ripening (40-45 DAA), short chain esters increased
later in proportion. As a result, AAT activities for which they were supplied by exogenous substrates emerged at
late stages of fruit development.
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Table 1  Alcohol contents in mesocarp of ‘Kuylin’ hybrid netted melon during fruit development

Alcohols in headspace (pmol.kg’1.h’1) K

Compounds Day after anthesis (DAA)

30 35 40 45 50
Methyl alcohol nd” nd tr” 0.278 0.853
Ethyl alcohol nd nd tr 5.401 9.172
Propyl alcohol nd nd nd nd tr
Butyl alcohol nd nd nd tr 0.135
Pentyl alcohol nd nd nd nd nd
Hexyl alcohol nd nd nd tr tr
Nonyl alcohol nd nd nd nd nd
3-methyl butyl alcohol nd nd nd nd nd
2-ethyl hexyl alcohol nd nd nd nd nd
Benzyl alcohol nd nd nd nd nd

Concentrations in l.lmol.kg'w.h'1 calculated with high purity authenticated standard compounds (Sigma-Aldrich)
%r = trace (<0.01 umol.kg'w.h'j)
¥nd = not detected.
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Figure 1 Substrate specificity of AAT activity in mesocarp of ‘Kuylin® hybrid netted melon during fruit
development. Cell-free extracts were incubated with acetyl-CoA and 0.2 mM of each alcohol as

substrates.
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