CHHAPTER 1 : INTRODUCTION

1.1 Principles, rationale and hypothesis

The ripening of fleshy fruit is a coordinated series of biochemical change that
renders the fruit attractive to eat. The ripening process itself generally involves
alterations in colour, texture, flavour and aroma although there are occasional
exceptions. These attributes make the fruit attractive and tasty to eat. In addition, a
wide range of other metabolites is generated from amino acids, carotenoids or lipids
that contribute a more unique and subtle quality to the flavour and aroma. Many
ripening changes are dependent on the franscription of a set of ripening genes
encoding specific enzyme catalyze the alterations in colour flavour and texture.
Because of the variety of ways in which these quality attributes are generated, there
are significant differences in the enzymes involved in ripening in various types of

fruits. These means different genes have been recruited to the ripening programme of

particular fruits during the course of evolution. Becalise ripening iS a precisely

controlled and metabolically regulated process, the deterioration of fruit can be =~

retarded by picking early, refrigerating and storing in controlled atmospheres This

often compensates the quality because there are specific requirements for- fiuit to-
reach peak condition that are often best met while attached to the parent plant. Quality

may be adversely affected by the very technologlcal 1nn0vat1ons des1gned to delay

o deterloratlon

' Plant- molecular b1ology and genet1c modlﬁcatlon (GM) have allowed the

r1pen1ng programme d_ genetlcally The development of ‘methods for

s over—expressmg or s:lencmg spec1ﬁc genes in- transgemc plants+has macle1t possible to
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The quality changes flavour and aromas that occur in different fruits are
particularly important to render them attractive to consumers. GM fruits offer the
potential to improve shelf life and quality. In order to produce fruits that qualities are
more suitable for our needs, the qualities of flavour and aroma of transgenic fruit need
to be studied in detail. Moreover, the development of new techniques in the flavour
area and most recently with the novel APCI-MS (Atmospheric Pressure Chemical
Ionization-Mass Spectrometry), a new approach to measure and understand tomato

flavour, can now be considered.

1.2 Research objectives

= To study lipid oxidation pathway for volatile generation and identification
of main volatiles in model of cucumber.
= To study flavour and aroma components in transgenic.tomato.fruits __ _ _ _________
i. expressing l-aminocyclopropane-1-carboxylic acid oxidase (4COI)
antisense gene gy 48 , R

ii. expressing polygalacturcnase (PG) sernse suppression gene

and compare with regular varieties (Lycopersicon esculentum Mill. cv.
Adlsa Craig). B

= To study some enzymatic changes in known transgenic tomato fruits.

» To study the molecular biology and analyze the expression of some

ripening related genes involved in volatile generation in tomato fruit.
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1.4 Usefulness of the research

= The differences in the maximum intensity and a unique ratio of the various
volatiles may be used to build up a type-specific volatile or volatile
fingerprint that is a unique for each type of tomato firuit including other
fruits.

» The rapid technique, APCI-MS couple with MS-Nose analysis may
provide a screening tool to judge the main volatile component not only in

fruits, but also in food products.

1.5 Research location

=  Samworth Flavour Laboratory, Food Sciences Division, School of

- Biological Sciences, the University of Nottingham, Sutten _Bonington____ ___ __.

Campus, Loughborough, Leicestershire, LE12 5RD, UK.
» Plant Science Division, School of Biological Sciences, the University of

Nottingham, Sutton Bonington Campus, Loughborough, Leicestershire,

LE12 5RD, UK.
» Department of Food Science and Techno]ogy,_E_aculty_Qﬂ_@gr__o;_Igd_u_Ser,_____

Chiang Mai University, Chiang Mai, Thailand.




