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Sangiovese

Sangiovese is presumed to be an ancient autochthonous cultivar from 
Calabria and then diffused in Tuscany, and according to some authors, 
it was already known to the Etruscans.

It constitutes the basis of internationally known wines such as Chianti, 
Brunello di Montalcino, Nobile di Montepulciano and, furthermore, 
its use is allowed for the production of 11 DOCG (Denominazione di 
Origine Controllata e Garantita), 103 DOC (Denominazione di Origine
Controllata) and 99 IGT (Indicazione Geografica Tipica) wines all over 
Italy. 

It is the most widespread Italian red cultivar and, according to the last 
agricultural census of the Ministry of Agricultural, Food and Forestry 
Policies (http://catalogoviti.politicheagricole.it), the total area, 
planted with Sangiovese, was 69787 ha, equivalent to 10.3% of the 
area of all the Italian vineyards, 47% of these vineyards are in Tuscany, 
producing 92.5% of the Sangiovese world output.

*Literature: Breviglieri and Casini 1964; Calò et al. 2001; Fregoni 1991; Mainardi 2001
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Worldwide, Sangiovese has been introduced in different 
countries and regions by Italian immigrants. Its production is 
marginal when compared to other cultivars. 

Argentina is the country outside Europe with the largest area 
where Sangiovese is cultivated with 2476 ha (3.3% of total 
global production), followed by the United States, mostly in 
California, with 1043 ha (1.4%) and Australia with 488 ha 
(0.6%) (http://analisieconomiche.arsia.toscana.it).

California

Argentina

Sangiovese
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Wineries in US

•California – 3674
(47% Napa and Sonoma)

•Washington – 689
•Oregon - 566
•New York State – 395
•Texas – 319
•Virginia – 276
•Pennsylvania – 261
•Ohio – 208
•Michigan – 184
•North Carolina – 165
•Missouri – 149
•Colorado – 127
•Illinois – 115
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Sources: U.S. Tax and Trade Bureau; BW166; The Gomberg, Fredrikson Report; Global Trade Information Services; and California Dept. of Food & 
Agriculture. Statistics are for 2019.

1. Bonded winery number as of July 2020 includes all bonded winery production facilities; excludes second tasting rooms and other non-production 
bonded wine premises. Source: Wines Vines Analytics.

California Wines Profile

America’s #1  
Wine Producer
California makes 81% of U.S. wine & is 
world’s 4th largest producer

$40 Billion  
in Retail Value
Estimated retail value of all California 
wine sales in the U.S.

4,200 Bonded 
Wineries1

Mainly family-owned businesses, 
many multi-generational 

5,900 Winegrape 
Growers
Winegrapes are grown in 49 of 58 
counties

240 Million Cases  
in the U.S. Market 
Volume of California wine sales  
in the U.S.

620,000 Acres  
of Winegrapes
(256,975 hectares) 141 American 
Viticultural Areas. Vineyards preserve 
open space & scenic beauty

Embracing 
Sustainability
More than 80% of California’s wine is 
produced in a Certified California 
Sustainable Winery

3.40 Million Tons 
of Winegrapes
Over 110 winegrape varieties 
contributing to California as a wine & 
food paradise

$1.29 Billion  
in Exports
U.S. wine exports, 95% from 
California, were 41.3 million cases 

Sources: U.S. Tax and Trade Bureau; BW166; The Gomberg, Fredrikson Report; Global Trade Information Services; and California Dept. of Food & 
Agriculture. Statistics are for 2019.

1. Bonded winery number as of July 2020 includes all bonded winery production facilities; excludes second tasting rooms and other non-production 
bonded wine premises. Source: Wines Vines Analytics.
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https://discovercaliforniawines.com/media-trade/statistics/


From the World:  conversazioni sincrone con la Napa Valley

Valentina Canuti - 14 Luglio 2022

Sangiovese in California
Historically, Sangiovese was brought to California by Italian 
immigrants at the time of the Gold Rush in the 1850’s. Some 
vines planted in the early 1900’s still survive.

Sangiovese is planted in most of California’s wine areas, 
including the prestigious North Coast, Sierra Foothills, Central 
Coast and the Central Valley.

http://cal-italia.com/wine.html

*Literature: G. McGourty 2004

4200 wineries in 2021 
in California 

(Sangiovese circa 3.1%)

http://cal-italia.com/wine.html

http://cal-italia.com/wine.html
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9 different wines



From the World: conversazioni sincrone con la Napa Valley

Valentina Canuti - 14 Luglio 2022



From the World: conversazioni sincrone con la Napa Valley

Valentina Canuti - 14 Luglio 2022

Sangiovese grape and wine characteristics

AROMA PROFILE
- Neutral grape variety (not dependent upon monoterpenes for its flavour) 1

- However, the grapes and the wines showed some varietal compounds2:

1-Octen-3-ol    β-Linalool 4-Terpineol    α-Terpineol β-Citronellol Nerol
β-Damascenone Geraniol Benzyl alcohol β-Phenylethanol β-Ionone

PHENOLIC PROFILE
- Delicate pigment profile, not particularly rich in anthocyanins with respect to 
other cultivars and around 45% of unstable dihydroxy pigments (cyanidin-3-
glucoside, delphinidin-3-glucoside, petunidin-3-glucoside)3

- less than 2% of acylated anthocyanins3

*Literature: 1Mateo 2000; 2Canuti 2017, 3Mattivi, 2012.
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Aim of the research

STEP#1
Fifty-two commercial wines, 100% Sangiovese from 2016 harvest
(20 from Italy and 32 from California), were analyzed for volatile 
aroma profiles, color indices, phenolic profiles and elemental
composition. 

STEP#2
Twenty commercial wines, 100% Sangiovese from 2017 harvest (9 
from Italy and 11 from California), were analyzed for volatile aroma 
profiles, color indices, phenolic profiles and elemental
composition. The sensory descriptor profile and the evaluation of 
typicality were performed

Two aspects were considered:
- Chemical authentication
- Sangiovese identity

Regionality, frequently called terroir, is often used as a way to 
market wines from different locations. 
For this reason, this study sought to define and compare 
Sangiovese wine composition from various regions in California 
and Italy. 
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2016 vintage 2017 vintage



From the World: conversazioni sincrone con la Napa Valley

Valentina Canuti - 14 Luglio 2022

STEP#1 - Sangiovese wine samples

14 Californian wineries
17 Italian wineries
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STEP#2 –
Sangiovese wine
samples
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Experimental plan

HS-SPME GC-MS 
analysis of flavor
profile

Elemental analysis
Inductively coupled
plasma-mass 
spectrometric

LC q-TOF 
analysis of 
polyphenols

Spectrophotometric
analysis of color 
indices
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HS-SPME GC-MS analysis of flavor profile
HS-SPME procedures
- PDMS fiber (polydimethylsiloxane) 100 µm 

thickness, 24 gauge
- 8 mL wine and 3 g of NaCl in 20 mL amber vial, 

were warmed to 40° C for 10 min before exposing
the SPME fiber to the headspace of the sample. 

- Headspace sampling/extraction times of 30 min were
evaluated with continuous stirring (500 rpm)  

GC–MS analysis
- Gerstel MPS2 autosampler (Gerstel, Baltimore, MD, 

USA) mounted to an Agilent 7890A gas 
chromatograph (Little Falls, DE, USA) paired with an 
Agilent 5975 mass selective detector constituted the 
analytical system. 

- The software used was MSD ChemStation (G1701-
90057, Agilent)

- DB-Wax column (30 m × 0.25 mm I.D., 0.25 µm film 
thickness) (J&W Scientific, Folsom, CA, USA)
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HS-SPME GC-MS analysis of flavor profile

The MS detector was operated in scan mode (mass range 50–200) 

Quantitation
- Chemical aroma standard mixtures were prepared in a model solution similar to the wine and extracted in the same condition of 

wines
- The peak area of each standard (calculated as total ion) was related to the peak area of the 2-octanol internal standard
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Spectrophotometric analysis of color indices

Index____________   Wavelenght__________    Method________________Instrument_______________________
Color Intensity abs (420+520+620)nm      Glories, 1984                      

Hue abs 420 nm/abs 520 nm     Glories, 1984

Total Phenols Index    abs 280 nm                         Ribereau-Gayon, 1970

Cary 8453 UV-Visible

spectrophotometer Diode array detector 

(Agilent Technology)
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LC q-TOF Analysis

Instruments
- Mass spectrometer: Agilent 6545 Q-TOF LC/MS with Agilent JetStream ESI source 

operated in positive ion mode
- UHPLC: Agilent 1290 Infinity II (binary pump, thermostatted multisampler, and column

compartment) 

HPLC condition
- Column: Agilent Zorbax Eclipse Plus C18 RRHD (2.1 x 50 mm, 1.8-micron)
- Solvent A: Water + 1% formic acid; Solvent B: Methanol + 1% formic acid: Flow rate: 0.6 

mL/minute. Column temp: 50C

Data analysis
- Data was analyzed using Agilent Profinder (ver. 8) and the find by targeted feature 

wizard. A database of 88 known red wine phenolics was searched and matches were
confirmed by both retention time and accurate mass.
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Elemental Analysis 

Sample Preparation
- 2 mL wine were diluted with a solution of 3% nitric acid and 1% hydrochloric acid to 

final volume of 10 mL (5 fold dilution).
- Calibration standards, blanks, and CRMs were made with matrix-matched solution of 

3% nitric acid, 1% hydrochloric acid and 3% ethanol.
- 6-point calibration curves were created for all quantifed elements using multielement

and single element standards.
- Diluted wine samples were centrifuged prior to analysis

ICP-MS analysis
- Agilent 8800 ICP-QQQ (Agilent Technologies, UK) equipped with a Scott-type

double-pass quartz spray chamber, MicroMist concentric nebulizer (Glass Expansion, 
Australia) and nickel sampler and skimmer cones.

- ICP-QQQ optimized with lab’s tuning procedure
- QC blocks of continuing calibration verification (CCV), blanks, and CRMs were run

every 20 samples
- He, HEHe, and O2 Modes were used depending on the element in question
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Sensory analysis The descriptive sensory analysis
J. Lohr Sensory Room at the Department of Viticulture and Enology, University
of California Davis 

Training session:
the panel consisted of 11 judges (8 females and 3 male). 



From the World: conversazioni sincrone con la Napa Valley

Valentina Canuti - 14 Luglio 2022

Sensory analysis The descriptive sensory analysis
J. Lohr Sensory Room at the Department of Viticulture and Enology, University
of California Davis 

Samples evaluation:
the panel consisted of 11 judges (8 females and 3 male). 
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Sensory analysis Perceived Quality: Napping® Test, Wine Rating of Color and 
Typicality
sensory laboratory at the Department DAGRI, University of Florence (Florence, Italy)

A

B

C

D
E

F

G
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Sensory analysis Perceived Quality: Napping® Test, Wine Rating of Color and 
Typicality
sensory laboratory at the Department DAGRI, University of Florence (Florence, Italy)

Definition of typicality
Typicality is defined as the characteristics of a product from a 
terroir, meaning that the product is representative of its terroir.

Thus, typicality can be defined as a set of properties of 
belonging and distinction, described by an intrinsic and 
perceived quality (Casabianca et al. 2006). 

INTRINSIC QUALITY DEFINITION
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Sensory analysis Perceived Quality: Napping® Test, Wine Rating of Color and 
Typicality
sensory laboratory at the Department DAGRI, University of Florence (Florence, Italy)

Style profile

Considering the absence of defects as a pre-requisite, some 
authors (Bertuccioli et al., 2011; Canuti et al., 2017) proposed that 
the intrinsic quality is the resultant of three different profiles:

Parameters common 
to all wines 

Parameters  related to the 
grape variety and the terroir

Parameters related to the brand and  
expression of the winemaking

INTRINSIC QUALITY DEFINITION

Identity profileEligibility profile

ELIGIBILITY
IDENTITY
STYLE
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Sensory analysis Perceived Quality: Napping® Test, Wine Rating of Color and 
Typicality
sensory laboratory at the Department DAGRI, University of Florence (Florence, Italy)

The panelists were instructed as follows: 

“Imagine that you wanted to explain to someone what a Sangiovese wine color is. To explain, you can suggest
to this person to evaluate a wine. For each wine presented, you must answer the following question: Do you

think that this wine is a good example or a bad example of what a Sangiovese wine color is?” 

The score of each sample was assigned on a categorical scale, from 1 to 7, anchored at left to “very bad color” 
and on the right to “excellent color”. 

“Imagine that you wanted to explain to someone what a Sangiovese wine is. To explain, you can suggest to this
person to taste a wine. For each wine presented, you must answer the following question: Do you think that

this wine is a good example or a bad example of what a Sangiovese wine is?”

The score of every sample was assigned on a categorical scale, from 1 to 10, anchored at left to “very bad
example” and on the right to “excellent example”.
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Results

1. Chemical authentication: definition and comparison of 
Sangiovese wines from Italy and California

2. The Sangiovese identity:  the expression of the variety in 
two different countries
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All compounds are significant except for:

2-Methyil-1-propanol
Vitispirane
Benzaldeyde
Ethyl nonanoate
Ethyl decanoate
b-farnesene
1,1,6-Trimethyl-1,2-dihydronaphthalene (TDN)
b-damascenone
Ethyl dodecanoate

Replicates are never significant

Vitispirane
Benzaldeyde

b-farnesene
1,1,6-Trimethyl-1,2-dihydronaphthalene (TDN)
b-damascenone

Varietal aroma
Sangiovese 

identity

35 volatile compounds identified in both 2016 Sangiovese Italian
and Californian wines

Sangiovese wine aroma compounds

2016 vintage
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Sangiovese wines aroma: California
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Sangiovese wines aroma: Italy
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b-phenylethanol

Octanoic acid

Decanoic acid

PC1

PC2 X-loadings

32% 15% 32% 15%

CC Chianti Classico (Tuscany)
CH Chianti (Tuscany)
MA Maremma (Tuscany)

MO Montalcino (Tuscany)
ER Emilia Romagna

Scores and loadings

2016 vintage



From the World: conversazioni sincrone con la Napa Valley

Valentina Canuti - 14 Luglio 2022

-1.0

-0.5

0

0.5

1.0

-1.0 -0.5 0 0.5 1.0

02CAMN16
03CAMN16

04CAMN16
05CAMN16

06CAMN1607CAMN16

08CAMN16

09CAMN16

10CAMN16
11CAMN16

13CNVO16

14CNVO16

15CNVO16

16CNVO16

17CMEO16

18CSJN16

22CSYN16

23CSYN16

24CMCN16

26CRVN16

27CNVO16

29IERN16

30IMAN16

31ICHN16

32ICCN16

33ICCN16

34IMON16

35ICHN16

36ICCN16

37IMON1638ICHN16

39ICHN16

40IERN16

41ICCN16

42ICCN16
43ICCN16

44ICCN16

45ICCN16

46ICCN1647ICCN16
48ICCN16

50CNVN16

51CACN16

52CNVN16

53CNVN16
Color intensity

Hue

Total phenols index

PC1

PC2 Bi-plot

Sangiovese wines color indices: California and Italy

85% 13%

California Italy

Scores and loadings

p-value ≤ 0.0000 
	

2016 vintage



From the World: conversazioni sincrone con la Napa Valley

Valentina Canuti - 14 Luglio 2022

Sangiovese wines color indices: California
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Only significant elements (                            ) were use for PCAp-value ≤ 0.0000 
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Results

1. Chemical authentication: definition and comparison of 
Sangiovese wines from Italy and California

2. The Sangiovese identity:  the expression of the variety 
in two different countries

2016 vintage
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Sangiovese wines: California vs Italy
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Sangiovese italian wine model
Principal Component Analysis (PCA) and the Soft Independent Modelling of Class Analogy (SIMCA) were 
performed using Unscrambler (V10.3, CAMO Process AS, Oslo, Norway). 

The SIMCA analysis allows to assess which are the decisive factors that determine the classification. In fact, in 
this classification method, each class is described by an independent principal component analysis model. 

New samples are classified on the basis of their fit with the different PCA models. 
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The results of this study provide a definition and comparison of Sangiovese wines from Italy and 
California and in particular:

- It showed that for commercial fermentations it is possible to determine chemical regional 
differences for wines: regional differences in volatile and phenolic composition exist among 
Sangiovese wines with larger separation between country (Italy and California) 

- There were similarity among the chemical composition of the Sangiovese wines regardless of the 
country of origin, indicating some inherent “identity” in the grape variety

- Four Italian wines fit the “Californian model”: these wines have the same chemical characteristics 
of the Italian wines

- To our knowledge, this is the first time that an extensive regionality study has been attempted for 
Sangiovese wines.

2016 vintage - Conclusions

• Repeat the study on 2017 harvest to confirm some results from the 2016 study
• Combine the chemical profiles of the wines with the sensory profiles
• Define the Sangiovese wine typicality by experts
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Results - 2017 vintage

ItalyCalifornia
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Results - 2017 vintage

Italy California
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Results - 2017 vintage

Italy

California
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Results - 2017 vintage

Italy

California

Typicality

Color
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Results - 2017 vintage
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Results - 2017 vintage
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The results of this study provide a definition and comparison of Sangiovese wines from Italy and 
California and in particular:

- These results showed that the Sangiovese variety is recognizable even if grown abroad, very far 
from the original terroir of Italy and in particular in Tuscany. This is supported by the fact that 
the varietal volatiles were found in both wines from both countries, even if the Californian 
wines were more intense in fermentative volatiles than Italian wines were. 

- The main differences seemed related more to the intrinsic quality in terms of eligibility chemical 
and sensory profiles. Important and significant differences were found in wines for the 
polyphenol composition since Italian wines were higher in color intensity, tannins, monomeric 
anthocyanins, and pigmented polymers content. Consequently, they were perceived more 
intense in color and astringency. 

- On the other hand, Californian wines were higher in alcohol content and pH and lower in 
titratable acidity compared to the Italian wines. These results reflected the eligibility sensorial 
perception of the wines in which the Italian wines tend to be more acidic, less sweet, and more 
astringent than their Californian counterparts.

2017 vintage - Conclusions
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The results of this study provide a definition and comparison of Sangiovese wines from Italy and 
California and in particular:

- Concerning the perceived quality, despite the Tuscan experts perceived differences between 
the Californian and Italian wines, they considered them similar when they evaluated their 
typicality.

- Finally, the results from this study confirm that perceived quality in terms of typicality of 
Sangiovese was still related not only to fruity and floral flavors but also to lightness and 
freshness, despite the intrinsic quality aspect of the “structure” of the wine and to what is 
considered a “good” color. 

2017 vintage - Conclusions

The findings confirm that Sangiovese shows a flexibility in terms of
chemical and sensory modification, according to the production area
and that it can be considered typical even if it comes from an area far
away from the traditional ones.
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