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Commercial wines
Ancellotta (a.k.a. Rossissimo) Malvasia Aromatica di Candia

Two vinification processes:

1. Red winemaking

2. White winemaking

Two different agronomic 

management:

1. Integrated

2. Organic

Two vintages:

1. 2018

2. 2019
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Two types:

1. Sweet (5 samples)

2. Dry (10 samples)

From 13 different Emilia-

Romagna wineries.



Minor red wines

Veruccese

Rossiola

L. di Fiorano 
and Festasio

Termarina 
rossa
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Ancellotta



Caveccia

and Albana

rosa

Vernaccina

Melara and

Santa Maria

Bertinora 

and 

Vernaccia 

del 

viandante

Minor white wines
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Malvasia

Aromatica

di Candia



Mipaaf, D.M. 24 giugno 2008

Winemaking processes
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Microvinification

Grape
Crushing and 

destalking

White 

winemaking

Red 

winemaking

Soft pressing Draining

Fermentation

Soft pressing

Maceration and fermentation



1. Metabolomic characterization of wines.

2. Metabolomic valorization of minor wines.

3. NMR characterization of aromatic white wines.

4. Finding of minor biomarker that can enhance the

traceability of wines and that can be used to find

potential adulterations.

Objective of the study
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UPLC–MS Q-Exactive (Orbitrap)

1H-NMR (600 MHz)

Analytical approach
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Targeted anthocyanins

analysis (2018 and 2019)

Untargeted analysis

(2018 and 2019)

LC–MS Ion Trap

HPLC

13C-NMR (600 MHz)

GC–MS
Targeted volatile compounds

analysis (2017)

XCMS Online

Preliminary anthocyanins

analysis (2017)

*Internship at University of Barcelona (2019)

1H-NMR (400 MHz)* Untargeted characterization

Untargeted anthocyanins

analysis (2018 and 2019)



Targeted LC-MS results
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HPLC

Orbitrap

High mass accuracy: up to 3 ppm



Targeted LC-MS results

Qualitative and 

Quantitative 

UPLC-Q Exactive

Anthocyanidin 

glucosides

Anthocyanidin 

diglucosides

Anthocyanins-

tannin direct 

adducts

Acetaldehyde-

mediated tannin 

adducts

Anthocyanins

-Vinylflavanol 

condensation 

products

Oxovitisins

Anthocyanin

-Pyruvic acid 

products

Anthocyanin-

Acetaldehyde 

derivatives

Anthocyanin-

Vinylcatechol 

derivatives

Anthocyanin-

Vinylphenol 

derivatives

Anthocyanin-

Vinylguaiacol 

derivatives

UNIMORE Leonardo Setti – C&TA

110 compounds

22

3

24

5

4

17

2

7

4

19

3



Ancellotta wines LC-MS results
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Delphinidin, Cyanidin, Petunidin, Pelargonidin,

Peonidin, and Malvidin (-3-O-monoglucosides; -3-O-

(6-acetyl)glucoside; -3-O-(6-p-coumaroyl)glucoside).

Loadings of Ancellotta

D-glu
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Pt-glu
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M-glu
Vitisin_B
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Sumglc = sum of all the -3-O-monoglucosides

Sumac = sum of all the -3-O-(6-acetyl)glucoside

Sumcoum = sum of all the -3-O-(6-p-coumaroyl)glucoside

3’5’OH = (Delph+Pet+Malv)/(Cyan+Peon)

3’OMT = Peon/Cyan

5’OMT = Malv/Delph

Dp+Cy+Pt/Pn+Mv = (Delph+Cyan+Pet)/(Peon+Malv)

Vitisin A = Malvidin-3-glucoside pyruvic acid

Vitisin B = Malvidin-3-glucoside acetaldehyde

Scores of Ancellotta
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Minor wines LC-MS results
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Loadings of minor wines

D-glu

C-glu
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Scores of minor wines

VE18
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FE = Festasio

VE = Veruccese

BE = Bertinora

Delphinidin, Cyanidin, Petunidin, Pelargonidin,

Peonidin, and Malvidin (-3-O-monoglucosides; -3-O-

(6-acetyl)glucoside; -3-O-(6-p-coumaroyl)glucoside).

Sumglc = sum of all the -3-O-monoglucosides

Sumac = sum of all the -3-O-(6-acetyl)glucoside

Sumcoum = sum of all the -3-O-(6-p-coumaroyl)glucoside

3’5’OH = (Delph+Pet+Malv)/(Cyan+Peon)

3’OMT = Peon/Cyan

5’OMT = Malv/Delph

Dp+Cy+Pt/Pn+Mv = (Delph+Cyan+Pet)/(Peon+Malv)

Vitisin A = Malvidin-3-glucoside pyruvic acid

Vitisin B = Malvidin-3-glucoside acetaldehyde



Untargeted LC-MS results

XCMS Online: 2616 compounds detected

•Veruccese, Bertinora,

Rossiola, Festasio
(2018)
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• Ancellotta organic

and conventional
(2018)

•Veruccese, Bertinora,

Rossiola, Festasio,
Termarina (2019)

• Ancellotta organic

and conventional
(2019)

PC1: 52%

P
C

2
:
1
2
%
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1H-NMR 600 MHz results

Polyphenols
Sugars and acids



Sweet wines

Dry wines
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1H-NMR 600 MHz results

PC1: 73.58%

P
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Scores of Malvasia di Candia Aromatica



Scores of Malvasia di Candia Aromatica

20% aged in barrels

Short cryomaceration

Short Charmat
and long refining

Long Charmat with
bâtonnage

Short Charmat
(20-30 days)
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1H-NMR 600 MHz results

PC1: 73.58%

P
C

2
:
1
4
.8

8
%



Scores of Malvasia di Candia Aromatica

Cryomaceration

90 g/L sugars

Long Charmat
and soft crushing
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1H-NMR 600 MHz results

PC1: 73.58%

P
C
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:
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4
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1. The minor wines can diversify the market.

2. Safeguarding the agricultural biodiversity heritage.

3. Several classes of anthocyanins can be used to study the

properties, origin and adulteration of wine.

4. 1H-NMR permits to discriminate wines according to their

oenological practices and it is a promising approach for phenolic

and volatile substances characterization.

Conclusions
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Published during the “XIX giornata della chimica dell’Emilia-

Romagna”, Modena, December 6th, 2019
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1. Ad hoc further studies are necessary to evaluate the role and the

origin of minor secondary metabolites.

2. Further metabolomic studies are crucial to understand the

relationship among wine quality, agronomical practices,

environmental conditions and genetical characters.

3. Comparison with commercially established wines.

Future perspectives
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“Et però credo che molta felicità sia agli homini 

che nascono dove si trovano i vini buoni”.

Leonardo da Vinci
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