4" Symposium “Malvasia of the Mediterranean”
Monemvasia, 24-27 June 2013, Greece

CRA-

CONSIGLIO PER LA RICERCA
E LA SPERIMENTAZIONE
INACRICOLTURA

Riccardo Flamini
Viticulture Research Center, CRA-VIT, Italy



E LA SPERIMENTAZIONE

Malvasia Grape Varieties

Large and heterogeneous group of varieties including both
neutral and aromatic grapes.

" Aromatic varieties are characterized by important contents
~of manoterpenes present in pulps and skins mainly in
glhygosidically-bound forms.

These compounds are the precursors of floral, fruity and
citrus aromas typical of aromatic wines.
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Structures of some monoterpene glycosides in grape




E LA SPERIMENTAZIONE

Metabolomics

Study of all the metabolites within a cell, tissue or organism.

‘ New technologies: High-Resolution Mass Spectrometry (LC/
RTOF) allows the identification of compounds through accurate
mass measurements of ions formed from the molecules.

B Ing appropriate algorithms, it is possible to draw the

olecular formulae of compounds and the search on available

electronic databases provides their identification.




High-Resolution Metabolomics
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Good: we perform the study of monoterpene glycosides in grapes !
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Grape Metabolomics

Problem: does not exist any electronic database specific
. for grape and wine.

- When we performed search by using those currently
Ilable only a few of the expected compounds, were

dentified.
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Suspect Screening Metabolomics

A new method for grape and wine metabolomics, was
developed.

Nith information from the literature and a repeated data
analysis approach by using different algorithms (targeted and
untargéted) a specific electronic database of grape and wine
olites (GrapeMetabolomics), was constructed.

Currently, it contains about 1.000 putative compounds including
monoterpene glycosides.




Suspect Screening Metabolomics

IN AGRICOLTURA

Is

Grape sampling and extraction J

l

[ UPLC/QTOF MS analysis J

l

< Acquisition of metabolomic profile -

-

(o
) ) “Scarch by Molecular | Identification of a
Peak detection and exact mass filtering Feature” (-Uul argeted) new compound

!

3 P —
Measured and theoretical | PlantCyc Literature
isotope pattern

N M Creation of “suspect compounds™
“Search by Molecular Formula": molecular database GrapeMetabolomics
formula assignment and search in

GrapeMetabolomics (Targeted) 'I‘ 'T\
\L l Metlin ‘ [Othcr databases J

( List of likely present compounds ]

e

'd
‘ Measured and ‘ Measured and

predicted predicted MS/MS
retention times fragmentations

| |
| } An Innovative Approach To Grape Metabolomics: Stilbene

( Confirmation of identification L. . .
Profiling By Suspect Screening Analysis.
Flamini et al., Metabolomics, 2013.




SCRA

CONoIC' 10 PER LARICERCA
E LA SPERIMENTAZIONE
IN AGRICOLTURA

w108 |Cpd 1652 MvPr-gu-poglu: -ESI EIC[1116.2752, 1117.2786) Scan Frag=175.0% Rabogo 29feb MEGTdat.d

Grape extract = 1
analysis

NEG (-)

| A M

1 2 3 4 56 7 8 9101112121415 16 1718 1920 21 22 2324 25 26 27 20 29 30 31 32 33 34 35 35 37 39 39
Counts va. Acquizgition Time [min)

w106 [Cpd 2138 MyMy-glu-pogle: +EST EIC1131.2976, 1132.3010, 1132.2054, 1132.2082 ] Scan Frag=175.0v Raboso_29feb POS1dat.d

1_ L
0 L Il M __J.JL |L|n afi e

1 2 32 4 656 7 8 910111212 141516171819 20 21 22 23 24 75 26 27 23 29 30 31 32 33 34 35 35 37 38 39
Counts ws. Acguisition Time [min)

320-450 metabolites identified by 2 analyses (depending on the variety).
[ ]




_CRA

CONSIGLIO PER LA RICERCA

E LA SPERIMENTAZIONE
IN AGRICOLTURA

Study focalized on monoterpene glycosides
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Geraniol-B-D-glucoside Geraniol

It is possible to study the grape monoterpene glycosides without
perfggming the hydrolytic artifacts used by the traditional methods.
oterpene glycosides profiles of three Malvasia grape varieties
ere studied:

Malvasia bianca lunga
Malvasia del Lazio (p.n. Malvasia Istrana)
Malvasia delle Lipari (p.n. Malvasia di Sardegna)
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Study of grape monoterpene glycosides
Methods

100 grape berries were harvested in 2011 at full ripeness from
. five plants of CRA-VIT Grapevine Germplasm Collection.

Berries/were weighed, powdered using liquid nitrogen and the
r was extracted with pure methanol.

Analyses performed with a UHPLC/QTOF system (R=40.000).
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Study of monoterpene glycosides
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Malvasia bianca lunga profile
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Study of monoterpene glycosides
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Malvasia del Lazio profile
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Malvasia di Lipari profile
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Monoterpene glycoside profiles of Malvasia samples
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Results

= Malvasia bianca showed the signals of 7 different terpenol pentosyl-
hexosides;

= Malvasia di Lipari and Malvasia del Lazio showed 5 and 4 pentosyl-
hexoside aroma precursors, respectively;

higher content of precursors was found in Malvasia di Lipari
confirming the higher aromatic character of this variety previously
reported (Borsa et al., 2005);

menthenediol pentosyl-hexoside was found only in Malvasia bianca
lunga;

rhamnosyl-hexoside derivatives and linalool were not found in the
Malvasia grapes studied.




Principal Volatile monoterpenes

variety ug IS/Kg grape

Malvasia bianca lunga
geraniol 4.0

Malvasia del Lazio

o-terpineol 0.3
diendiol | 2.0

Malvasia delle Lipari
nerol 1.0
geraniol 12.4

Malvasia delle Lipari confirmed its higher aromatic character.
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-This method allows to perform a detailed study of glycoside aroma
precursors composition of grape.

« -Grape samples were cultivated in the same vineyard and potentially were
. pot affected from cultural or environmental variables. Therefore, differences
found in the profiles are essentially due to the variety.

-This approach can be used to characterize others Malvasia grapes in
order to study the variability, and possible common characteristics, of the
varieties included into Malvasia group.
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