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ABSTRACT

A real time monitoring of the main flavour volatile compounds released from

cucumber and tomato fruits was measured using a controlled maceration of fruit tissue

with a simultaneous analysis by an Atmospheric Pressure Chemical Ionization-Mass
Spectrometry (APCI-MS). This technique showed a promising result-for-a-simple;
rapid, and artifact-free method for monitoring the rapid flavour volatile release.

Cucumber was used as a model to study the b1ochemlcal pathway of volatile

"productlon from hp]d ox1dat10n The effect of some factors mvolved in: VOIatlle— .

”formatlon for examp]e anaeroblc condltlon and-some- substrates were also smdled,
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(E)-2-nonenal) whereas only C6 aldehydes were responsible for the predominant
compounds of fresh tomato volatiles. Using an online APCI-MS, the key volatile
compounds released upon disruption of tomato tissue in the headspace can be
monitored continuously and quantitatively. Nine key flavour volatile compounds of

two transgenic tomato fruits (Lycopersicon esculentum Mill. cv. Ailsa Craig),
transformed with either an ACC-oxidase (4CO/) antisense gene construct (ethylene

down regulated) or a polygalacturonase (PG) sense suppression gene construct
(polygalacturonase down regulated) were analyzed at various stages of tomato fruit

ripening and were compared with the volatile levels in wild-type tomato fruit. The

results showed that the 4CQO/ antisense fruit contained lower amounts of most volatile
compounds throughout the ripening period compared to the PG sense suppression and

wild-type fruits. The PG sense suppression fruit showed some signs of anaerobic
metabolism through increased acetaldehyde, but other volatile compounds seemed to

be largely unaffected. The analysis of non-volatile compounds composed in tomato

fruit using a Liquid Chromatography-Mass . Spectrometry (LC-MS)_was _also. ___ ___ . ..
monitored. There were no significant differences in sugars (glucose and sucrose), free

amino acids (glutamine, glutamic and aspartic acids) and minerals (potassium and-_

calcium) contents between fruit types. Studying a correlation between flavour volatile

analysis and genetic molecular analyszs, which was focused on thc expressmn of

ripening-related lipoxygenase (LOX) genes was carried out, The expression_of. the

five tomato LOX clones during fruit ripening indicated that the flavour biogenesis i in

tomato fruit may be involved with a collaborated performance of tomato LOX
isoforms throughout the ripening stages. In the ACO! antisense fruit, ethylene

probably causes a reductlon in expressmn of tomato LOX genes, especially TomloxC

o and TomloxE These results led to the reductlon of ﬂavour volatlle formation in the S

~ intact of the ACOI antlsense ‘tomato fnut. Ttis p0351ble that tomato flavour volatile

. .. formation.may.be d1regtly OF 1r1d11:ectly regulated-by the: plant_honnonc,__ethvlew - 1
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