





Flower scent analyss:" dynamic headspace chromatography"
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Flower scent analyssusing " headspace chromatogr aphy

Gas Chromatography
M ass Spectroscopy
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Morethan 100 different volatile compounds ar e detected
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Thereason why flowers are scented ...




Olfactory organ of insects : the antenna

Antenna: contains
olfactory neurons

electr oantennography :
detection of neuron
membrane
depolarization




GC-EAD

Gas Chromatography
with Elecr oAntennographic
Detection
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Sex pheromone mimicry in
the orchid Ophrys sphegodes

Schiest] et al. (2000), J. Comp. Physiol. A 186 : 567-574



Flower scent analyssby " nose detection"
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A "pleasant” scent isrelative....




Understanding scent compounds biosynthes's




Understanding scent compounds biosynthess

= Organizing scent compounds into metabolic pathways

Major classesof flower scent compounds:

- Terpenes
- Aromatic compounds

- Fatty acid derivatives



Ter penes geraniol
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M ost advanced models:

- Peppermint (Mentha x piperata) :
Rodney Croteau

- Clarkia breweri : Eran Pichersky
(about 10 scent genes cloned ...)

Photo:
J.D'Auria



A morerecent but very promising model : the rose

Rosa x damascena essential oil : 15- 20 tons ail / year
. 1500 - 10000 €kg

. 4 tons petals (800n) for 1kg oil
Rosa x centifolia ( Rosede Mai )

- grown in the south of France (Grasses)
- 1982 : 350 tons of flowers -_f—‘_—

- used in some perfumes | |
‘ CHEEEL




What iIsarose ?

- Rosa x hybrida : initial crossesinvolving lessthan

10 wild rose species

- morethan 2 centuries of breeding and selection
- about 25000 registered varieties

- most economically important ornamental plant



Rosa moschata

Rosa gallica

Rosa chinensis

[
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| Modern roses
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Interest of crossing " European” and " Chinese" Roses

"European" Roses: ex : Rosa gallica, Rosa x damascena
- temperate climate
- yearly flowering in May

"Chinese" Roses : ex : Rosa chinensis
- subtropical climate
- recurrent flowering




Modern hybrid roses: - temperateclimate
- recurrent flowering
- selection of aeshetic traits

wild rose modern rose



Rose scent

Terpenes

Phenylethanol

Aromatic compounds

Fatty acid derivatives
Rose ketones
etC...
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GC analysis of R. x damascena scent
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2 main types of scent in " wild" roses

"European” Type : ex: Rosax damascena
- phenylethanaol
- monoter penes

2-phenylethanol

nerol OH R. x damascena



2 main types of scent in " wild" roses

"Chinese" Type: ex . Rosa chinensis, Rosa gigantea
- monoter penes

- fatty acid derivatives

- phenolic compounds

AN~ OH
cis-3-hexenol
CH30 OCH3 )\/\)_\/\GH
trimethoxybenzene geraniol

Old Blush



modern r oses scent...

" Combined” Type: ©/\/

2-phenylethanol
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nerol OH Lady Hillingdon



modern r oses scent...

" Scentless' Type:
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Why are many modern roses scentless ?

Thistrait waslost in recent breeding processes, with selection programs
based on shape, colour, disease resistance, longevity...



Characterization of genes and enzymes
Involved In scent production in roses

- 2yearsago : 20rose sequences in gene databases

- Genomic approach : random sequencing of genes

expressed in rose petals

Channdliereet al., 2002
Guterman et al., 2002



Functional classification of therose petal ESTs

RNA binding (0.9%) Protein synthesis (5.1%)

Secondary metabolism (2.6%)
Primary metabolism~g,
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No blast hit
(26.6%)

A

Unknown function
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One of the major ESTs:

Homology to O-methvliransferase...
Hypothesis :
CHs {) CHa
D, T
HO OH HzCO OCHz

orcinol 3,5-dimethoxytoluene (DMT)




CH3
OMT activity *+— H3c0 i ™ OCH3
in rose petal extracts
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HzCO QZHsg

Rose O-methyltransferase
expressed in E. coli
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ition of a new type of O-meth
orcinol-OMT (OOMT),

the first scent-specific enzyme from rose
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1,3, 5-trimethoxybenzene




CHasa

Major compound in Shiseido's

"Relaxing Fragrance"

AP Ay



A special kind of scent compounds : rose ketones

Discovery of rose ketones

> new generations of perfumes....

EX : Poison (Dior, 1985)



Detection thresholds (ppb) (human)
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Alister Stella Gray (Noisette)




Rose ketones biosynthesis
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Carotenoid cleavage iIn mammals

B- carotene

NN
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symetric cleavage / \asymetric cleavage
3- apocarotenal
retinal

/

WOH

retinoic acid




Plant Reproduction and Development (C.Dumas), CNRS,INRA,ENSL ,UCBL
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