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Texture characteristics appraisal of mouniainous Nebbiolo grapes

Elude des caractéristiques structurales des raisins Nebbiolo cultivés dans les régions montagneuses

Valutazione delle caratteristiche strutturali di uve Nebbiolo coltivate in montagna

L. Roile'". H. Letaief, G. Zeppa, V. Cerbi
Deparimeni of Exploiiation andProtection of the Agricultiiral andForestry Resources. Microbiology andFood
Technology secior.Turin University, Via L. daVinci 44, 10095 Grugliasco (TO). Iialy. ''1uca.rolle@unìto.it,

Abstract

Nebbiolo, is a native Italian grapevine variety adapted to cold climates and various production conditions like
mouniainous areas, hills and p!ain,s. Outside Picdmont hills, where il is intensively culiivatcd. it is present
in Valtellina. Franciacorta and Aosta. It is famoiis fon producing noble red long aged wines from different
Denoniinatioiis of Origin like Barolo, Barbaresco, Carema, Gattinara. Ghemme, Bramaterra and Valtellina.
But Nebbiolo is very sensitive io bothsoii and geographyand can yield winesthat vary widely in body, tannin
and acidity, as well as aroma and flavour.
Thelechnologicai ripene.ss levei, the anthocyanins concentralion, thedistribuiion andevoluiion of tannins and
the phenolics extraction propcrties, are important for the success of Nebbiolo winemakiiig choices.
The aim of ihis siudywas io compare two Nebbiolo production areas (Caremaand Lunghe) through the assess
of grape mechanical properiies, using texture analysis techniques.
Grape berries from theCarema hills were characterised by a very consistcni skins wiih a inean toughness of
0.49N and a mean rupture energy of 0,34 N.mm,These values are signilicanily superior to those of Langhe
grape berries which isprobably dueiothehigher mean skinthickness (270pm). Evenifthese characteristics are
favourable for vine phytopathological resisiance ihey stili can result problematic for maceration efticiency.

Résumé

Le Nebbiolo, cépage autochione du Pìémont parexcellence, s'est bien adapté à la culture sur des territoires
aux climatshivernaux plusriides. On le retrouve évidemmentabondammeni sur toui le territoire du Pièmoni :
des Langhesau Roero. de Canavese et Biellese aux hauisde Vercelli et Novare. Maiségalement dans d'autres
régions telles le bas Val d'Aoste, la Valtelline et la Franciacorta. En effet. le Nebbiolo est un des cépages
iialiens duquel dérive la plupan des vins rouges de qualité et à long vieillissemcni prolongée de la zone nord
occidentale de l'Italie. A partir du raisin pur Nebbioloou melangé avecd'autres lypesde raisin soni produiis
23 vins A.O.C, parmi le.sqiiels le Barolo. le Barbaresco, le Carema. le Gattinara. le Ghemme. le Bramaterra et
leValtellina. Lacapacitéd'adaptation dece cépage permei de lecuitiver dans diverscszones allant de lacolline
à la montagne. Cene diver.sité géographique se tradiiit à ia vendange par une grande variabilité des caractères
physico-chimiques du raisin produil etdono au linai cetre diversiié impose des choix de vinihcation différents.
L'application de la techiiique de iransfonnalion la plusopportune dépeiul effectivement de plusieiirs facteiirs
parmi lesquels le niveau de maturaiion technologique atteint. laconcentralion de pigments anthocyanidiques
présenls, revolution de la composante tannique et sa répartition elitre la peau et le pépin du raisin. Un autre
facteur esseniie) dans ce choix est la faciliié d'extraciion des suhstances phénoliques à partir des pariies
solidesdu raisin. A propos de ce dernier point les connaissances soni encore minimes et surtoiit concernanl le
Nebbiolo cultivé dans ia zone du débiit des moniagnes.
Dans cetre présente étude. à l aide de la technique d'analyse de structure. nous avons voulu noiis concemrer
sur les différences cxistantes entre le raisin Nebbiolo issu de diverses zones; des vignes de Carema DOC et
de la zone de production des Langues. Les raisins provenant de la zone de Carema présement une peau plus
consistanie. avec une diireié moyenne de 0.49N et une énergie moyenne de rupture de 0.34 N.mm, valeiir
signiticativemenl siipérieure à celle obtenue sur les raisins provenant de la zone clu Sud du Piémont. Une ielle
différence dans les résultats provieni certainementd'une peau plus épaisse (270 pm). Si ces caractéristiques
peuveni se révéler positives d'un point de vue résistance aux phytopathologies d'un vignoble donné. elles
semblent nioins adapiées d un point de vue de l'effìcacité de inacéraiionet de rextraciion.

Riassunto

Vitigno autoctono piemontese per eccellenza, il Nebbiolo bensi adatta aliacoltivazione in territori con climi
invernali freddi. Intensamente presente su tutto il territorio regionale, dalle Langhe al Roero, dal Canavese e
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Biellese all'alto Vercellese e Novarese, nonché fuori regione in bassa valle d'Aosta. Valtellinae Franciacorta.
e' uno dei vitigni nobili italiani dal quale derivano la maggior parte dei vini rossi di qualità a lungo
invecchiamento della zona nord-occidentale dell'Italia. Sono infatti prodotti con uve Nebbiolo, in purezza
odin uvaggio. 23 vini a Denominazione di Origine tra cui Barolo. Barbaresco. Carema. Gattinara. Ghemme.
Bramaterra e Valtellina. Laforte adattabilità allacoltivazione in areali diversi, dallezonecollinari agliambienti
pedemontani e montani si traduce, alla vendemmia, in una elevata variabilità delle caratteristiche chimico-
fisiche delle uve prodotte che impongono scelte di vinificazione differenti. L'applicazione della tecnica di
trasformazione più opportuna dipende infatti da molteplici fattori tra cui il livello di maturità tecnologica
rasgiunto. la concentrazione di pigmenti antocianici presenti, l'evoluzione della componente tannica e la sua
ripartizione tra buccia e vinaccioli. nonché, soprattutto, dalla facilità di estrazione delle sostanze fenoliche
dalle parti solide dell'uva. Ancora poche sono le conoscenze acquisite su quest'ultimo aspetto, in particolare
se riferite ai Nebbioli coltivati in ambienti pedemontani.
In questo studio si èvoluto pertanto indagare con tecniche di Testure Analysis sulle proprietà strutturali delle
uve Nebbiolo coltivate nella zona di produzione del Carema DOG e valutare ledifferenze esistenti con quelle
di uve di \ igneti siti nelle Lunghe. Le uve provenienti dall'ambiente pedemontano di Carema hanno presentato
una buccia molto consistente con una durezza media di 0.49N ed una energia media richiesta per la rottura
pari a 0.34 N.mm. valori significativamente superiori aquelli riscontrati sulle uve Nebbiolo provenienti dal
sud Piemonte. Tale differenza èprobabilmente imputabile ad uno spessore medio della buccia più elevato (270
pm). Se queste caratteristiche possono risultare favorevoli in vigneto determinando una maggiore resistenza
alle avversità fitopatologiche. possono risultare problematiche nell'imposture una efficace macerazione.

,S(t
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Texture characteristics appraisal of mountainous Nebbiolo grapes

Elude des caractéristiques structurales des raisins Nebbiolo cultivés dans les rcgions
montagncuses

Valutazione delle caratteristiche strutturali di uve Nebbiolo coltivate inmontagna

L.Rolle"', H. Letaief, G. Zeppa, V. Cerbi
Dcparimem ofExploitaUon and Protcciion ofthe Agricultural and Forcstry Resources, Microbiology and
Food Technology sector.Turin University. Via L. da Vinci 44, Ì0095 Grugliasco (TO). Ilaly.
'"iuea.rolle@unito.it.

Abstract

Nebbiolo, is a native luilian grapevinc varicty adapicd to cold climatc.s and varìous production conditions like
mountainous areu.s, hills and plains. Outside Piedmont hills. where it is intensively cultivuted, it is present in
Valtellina. Franciacorta and Aosta. Tt is fainous for producing noble red long aged wines froin dirferent
Dcnoininations o( Origin like Barolo, Barbarc.sco. Carema. Guttinura. Ghcmmc. Brainatcn-a and Valtellina. But
N<:bbiolo is very sensitive to both soii and gcography and can yield wines ihai vary widely in body, tannin and
acidity. as well as aroma and flavotir.
The technological ripene.ss level. the anthocyunins concentration. the distribtition and evolution of tannins and the
phenolics extraction properties, are importane for the .succe.ss of Nebbiolo winemaking cholccs.
rhc aim ol this study was iocompare two Nebbiolo production areas (Carema and Langhc) chrough the assess ot"
grape mcchanieal properties. using tc.xturc analysis techniqucs.
Grapc bcrries from tlic Carema hills were charactcrised by a very consistcnt skins wilh a mcan loughness of{).49N
and a mean rupture energy of 0..V N.mni. These vahies are significanily superior to those ofLanghe grape berries
which is probably due to the higher mean .skin tliickness (270 pm). Even if these characteristics are fàvourable for
vine phytopalhological resistance ihcy stili can rc.sult prubicmatic for inaceration elTieicncy.

Résumé

Le Nebbiolo, cépage atitnchtone du Piéniont par excellenee. s'est bieii adapté à la culture sur des tenàtoires aux
cliinais hivcmaux plus rudcs. On le retrouve cvidemment abondainincnt sur toui le territoire du Picmoni : des
Langhcs au Roero. de Canavcse et Biclicse au.x hauts de Vercelli et Novarc. iMais cgaicmcnt dans d'autrcs rcgions
telles le bas Val d'Aoste, la Valielline et la Franciacorta. En effet. le Nebbiolo est un des cépages iialiens duqticl
derive laplupart des vins rougcs dequalitc et à long vieillis.scmcnt prolongée de la zone nord occidentale del'Italie.
.A partir du raisin pur Nebbiolo ou melange avee d'autres types de raisin som produits Z.'i vins A.O.C, pamii
lesquels le Barolo. le Barbaresco, le Carema. le Ganinara. le Ghemme. le Bramaterru et le Valtellina. La capucité
d adaptation de ce ecpagc pcrmet de le cultiver dans diverses zoncs aliane de la colline à la montagne. Cctie
diversitc géographique se traduit à la vendangc par une grande variabilitc des caractcrcs physieo-chimiqucs du
raisin pioduit et donc au final cette diversité impose des choix de vinification différents. L'application de la
techiiiqtie de Uansformation la plus opportune dépend effectivement de plusieurs facteurs parmi lesquels le niveau
de maturation technologique utteiiu. la concentration de pigments anthocyunidiques présoms, l'évolution de la
composantc lanniquc et sa rcpartition enire la peau et le pépin du raisin. Un autrc faeteur c.s.sentiel dans ce choix est
la facilitc d'cxtraction des siibstances phcnoliqucs à ptirtir des partics solidcs du raisin. Apropos de cedcrnicr poiiu
les connaissanccs .som cncore minimcs et surtntii conccrnunt le Nebbiolo cultivc dans la zone du début des
montagncs.

Dans cette présente étude. ù faide de la technique d'analyse de strucnire, noiis avons voulii noiis concentrer sur les
ilifférenees existantes emre le raisin Nebbiolo is.su de diverses zones; des vignes de Carema DOC et de la zone de
production des Langucs. Les raisinsprovcnant de la zonede Caremaprc.scntcnt une peau pluseonsisiante. avccune
durclc moyennc de 0.49N et une energie rnoyenne de ruplurc de 0.34 N.mm. valcui signifiealivcincnt supcricure à
celleobtemie sur les raisins provenam de la zonedu Suddu Piéniont. Une ielle différence dans lesrésiiltais provieni
certainemetu d'une peau plus épais.se (270 pni). Si ces caractéristiques petivent se révéler positives d'un point de
vue réslstance aux phytopalhologies d'un vignohle donné. elles semblem nioins adaptées d un point de vuc de
rcllìcacitc de inaceration et de l'extraction.

Riassunto

Vitigno autoctono piemontese per eccellenza, il Nebbiolo ben si adatta alla coltiva/ione in territori con climi
invernali freddi. Imensanieme presente .su nulo il territorio regionale, dalle Langhe al Roero. dal Canavese e
Bicllc.sc all'alto Vercellese e Novarese, nonché fuori regione in bassa valle d'Aosta, Valtellina e Franciacorta. e'
uno dei vitigni nobili italiani dal quale derivano la maggior parte dei vini rossi di qualità a lungo invecchiamento
della zona nord-occidentale dell'Italia. Sono infatti prodotti con uve Nebbiolo, in purezza od in uvaagio. 23 vini a
Denominazione di Origine tiu etti Barolo. Baibaresco. Caiema. Gaitinara. Ghemme, Bramaierra e Vaiiellina. La
forte adattabilità alla coltivazione in arcali diversi, dalle zone collinari agli ambienti pedemontani e moniani si
traduce, alla vendemmia, in una elevata variabilità delle caratteristiche chimico-fisiche delie uve prodotte che
impongono .scelte di vinificazione diffeiemi. L'applicazione della tecnica di trasformazione più opportuna dipende
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infatti da molteplici fattori tra etti il livello di mattirità tecnologica raggitinto. la concentrazione di pigmenti
antocianici presenti, l'evoluzione della componente tannica e la sua ripartizione tra buccia e vinaccioli. nonché,
soprattutto, dalla facilità di estrazione delle sostanze fenolichc dalle parti solide dell'uva. .Ancora poche sono le
conoscenze acquisite suquest'ultimo aspetto, inparticolare se riferite ai Nebbioli coltivali in ambienti pedemontani.
In questo studio si è voluto pertanto indagare con tecniche di Tcxturc Analysis sulle proprietà suiitturali delle uve
Nebbiolo coltivate nella zona di produzione del Carema DOC e valutare ledifferenze esistemi con quelle di uve di
vigneti siti nelle Langhe. uve provenienti duU'anibiente pedemontano di Carema hanno presentato una buccia
molto consistente con una durezza media di 0.49N ed una energia media richiesta per la rottura pari a 0.34 N.mm.
valori significativamente superiori a quelli li.seontrati sulle uve Nebbiolo provenienti dal sud Piemonte. Tale
differenza è probabilmente imputabile ad uno spessore medio della buccia più elevato (270 pm). Se queste
caratteristiche possono risultare favorevoli in vigneto determinando una maggiore resistenza alle avversità
fitopatologiche, possono risultare problematiche ncll'impostare una efficace macerazione.

Key words: Tcxturc analysi.s, bcri7 .skin, seeds, Nebbiolo

Introduction

Nebbiolo grapevine variety is famous for producing noble red long aged wines from different
Denominations of Origin like Barolo. Barbaresco, Carema. Gatlinara, Ghemme, Bramateira and
Valtellina.

The clone choice, the technological ripeness level, the anthocyanins concentration, the distrlbution and
cvolution of tannin.s and the phenolic extraction propcrties, are important for the success of Nebbiolo
winemaking planning (Cagliasse et a!.. 200.3: Gerbi ei ai. 2002. Guidoni et ai, 2(H)2: Mannini et al
2004;.
The aim of this study was to compare two Nebbiolo production areas (Carema and Langhe) through the
assess of grape (skinandseed) mechanical properties, tising Texuire Analysis techniques.
Silice it"s able to supply objcctive rcsults, texnirc analysis is nowadays more and more applied in food
sectoras a surveying analytical teclinique for tlie dcfinition and theconuol of alimcnts physical properties
(Boume, 2002).
The first Te.xture Analysis studies on grape bave been tnade on table varieties (Bernstein e Lustig, 1981).
The assessnient of ptilp compactness and berry skin consistency is imponant for the customer
apprcciaiion of tlic product (Sims e Halbrooks. 1986; Laszlo e Saayman. 1991; Mencarelli et ai, 1994;
Sato et ai., 1997; Sato e Yamada, 2003).
Few experiences on Te.xture Analysis application on wine grapes bave been made. The scientifie
contributions concenied prìncipally the saidy of some mechanical properties modifications. like hardness
cvolution during ripening (Liang et ai, 1990; Abbai et ai. 1992; Robin et ai, 1996; Bolle et al., 2006;
Ruiz Hcrnandez. 1996).

The knowledge of texture indexes like berry skin thickne.s.s and hardness. as well as seed lignifications
degree, can represent some fundamental qualitative information for the oenologist during the planning
and managcincntof pressing and maceration processes.

Materials and Method.s

During the 2005 vintage. Nebbiolo grapes from six diffcrem vincyards bave been analyscd. Threc of lliesc
vincyards wcre locatcd in the motinlainous production areas of Carema (TO) while the oihers werc
situated in the Langhe hills (La Morra. Serraltinga d'Alba and Barolo (CN)).
.At harvest. a randomised sampling of 400 berries from each vineyard. bave been made careftilly without
detaching the pedicel. For each test 20 berries was analyscd.
For ihc appraisal of grape mechanical properties. thrcc different tcsis wcre niadc; berry skin hardness,
beiTy skin thickness and seeds hardness.
The measurements were made using a Universal Testing Machine TA.xT2i Texture Analyzer (Stable
Micio System. Godalming, .Surrey, UK) equippedwith a HDP/90 platfonn and a 25 Kg loadcell. .Ali the
acquisiiions wcre made at 400 Hz and involving a Texiurc Expen Excecd software version 2.54. In
according lo Uys (1996) and Grotte et al. (2001). the operative conditions thai werc applicd for tlie icsts
execution are re.sumed in Table 1.
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Table 1 - Operaiional paranieiers for lest; execuiion arni assessed niechanical properties.

Tableau 1 - Paramètres opcrationncis pour rcxcciition des testset pioriétcs mécaniqiies cvaluccs.

Test Probe Test spccd Comprcssion Mcchanical properties

Berry skin
hardiiciis

nccdlc 1 nims"' 3 nini F,fc = berry skin break Force (N)
= berry skin break Energy (mJ)

Berry skin
ihickne.ss

P/2,
0 2nim

0,2 mnis"'
-

Sp,i.= berry skin thickness (pni)

Seed

hardness

P/35.
0 35tiun

linins"' 50%

deformation

F, = seed break Force (N)
Wj = seed break Energy (tiiJ)
E, = Youns's Modulus (N/nim)

The analytical parameters of technological ripeness (sugars. total acidity, pH) were estimated with officiai
mcthodologics CE.
The data elaboraiion was made using the Statistica ver. 6.0 Software (StatSoft Ine., Tulsa, OK, USA).

Resuits and Discussion

The Nebbiolo grapes cultivated in inountainous environinent. as it could be expected. presented at haiwest
less .sugar contents than those cultivated in hills environments (Table 2), hovvever. sugar accuinulation
stood high. Although the harvest happened 15days later. Careniagrape total aciditywas clearly higher.

Table 2 - Technological ripeness of Nebbiolo grapes at harsest. Mean of tliree vineyards.
X = mean value; 5 = standard deviation; Sign = significance; **p<0.01. *p<0.05.ns = net significant.

Tableau 2 - Maturité tcchnologiquc des raisins Nebbioloà la rccoUc. Moyenne irois vignoblcs.
X = nioyennc; 6 = Ecart type; Sign = significativitc; *'*p< O.OI. *p<0.05, ns = pas significaiif.

Nebbiolo Mountain iNebbiolo Hill
Sign. iX Ò !X r)

Harvest date 1 l-olt 28-.sct

Sugars g/L 221 6 236 8
1

* j

Total acidity
(g/L tartaric acid) 12,8 1,4 6.7 0.2 •** j
pH 3,05 0.04 3.02 0,01 ns !

The Force-time (or deformation) cune obtained with this test is reported in figure I. Tlie herry skin
hardncss is assessed whethcr with the maximum break force (Fsk) or with the break cnergy IW.,;). Tlie
first paramctcr corrc.sponds to tlie skin rcsistancc to die probe peiietratioii wliilc the .sceond paramcicr is
represented by area under die curve, which i.s limited between the 0 point and F.^. whereas die curve
related to berry skin thiekness deterinination is reported in figure 2. The berry .skin thickness (Sps^) is
given by the distance between the point corresponcling to the probe contact with the berry skin (trigger)
and die platform base HDP/90.
The Nebbiolo berry skin hardncss and break encrgy resuits are reported in Table 3.
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Timc or deibrniation

Figure 1- Force-lime Curvecorrcsponding lo Uie berryskinpcncu-alion lesi.

Figure 1 - Courbe Force-iemps relative au tesi de pénéiration de la peiiicue de la baie.

1 2

TriggCi;^

Distance

Figure 2 - Force-disiaiice curve correspiinding Ui die berry skin iliickiie.ss deierminaiion lesi.

Figure 2 - Courbc Forcc-distancc relative au lesi de deicririinaiiiin de répaisscur de la pcllieule de la baie.

Fvcn wilii a higii data dispcrsion. whicir is typicai of vegciablc prodiieis (Roudoi. 2001). mouniaiiioiis
Nebbiolo is characicrizcd by a highcr berry skin consistcncc. The Carema Nebbiolo has the highesl break
torce ('0.498 N) and energy (0.346 inJ) mean vaiues, chat couid be due io a reduced levai ot' maiuriiy. The
beiry skin hardness decreases indeed when .sugars inerease (Lee e Bouine. 1980i.
This higher beny skin resisiance lo nipture (splitiing) is neveriheless important troni ihe agiononiical and
phyiopatholpgical point of vicw (Cnnsidine. 1981; Lang e During, 1990; Bisof ci al.. 1994). and could
likewise be ihe con.seqiience of a higher ben7 skin ihickness in mouniainous Nebbiolo grapes tlabla 4).
From the technological poim of view. this characteristic could be penalizing since it could reduce celi
pemieabiiity (Cagnas.so et al.. 2003).
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Table 3 - Textural characierisiics of Nebbiolo berry skin culiivaied in different environtneiKs.
X = mcan valuu;c5= standard dcviation; fìian = significance; **p< O.OI, '*p<0.05. ns noi signiricanc.

Tableau 3 - Caracicrisiiqucs siruciuralcs de la pclliculc dola baie du Nebbiolo cultivc dans divers cnvironnemcnis.
X = moyenne: ó = Ecart type: Sign = signifìcaùviié; **p< 0.01, *p<0.05. ns pas significaiif.

Nebbiolo Mountain Nebbiolo Hill

X à X [{» Sign.

Fau(N) 0.498 0.100 0.355 0.062 ij? s42

WskfltlJ) 0.346 0.143 0.182 10.050 1»!*

Table 4 - Berry skin ihickness of Nebbiolo beiries cnliivated in different environmenLs.
X = niean value; 8 = .standard deviation; Sign =significance; ®*p< 0.01. *p<0.0.'). ns not signifieant.

Tableau 4 - Epaix.scur de la pellieulc de la baie du Nebbiolo cuUivé dans divers cnvironncmcnts.
X = moyenne: 6 = Ecart type; Sign= signifieativitc; **p<0.01. *p<0.05. ns pas significatif.

Nebbiolo Mountain Nebbiolo Hill

X f5 X d Sign.

Spsk (fi) 274 6 218 3

The Force-time curve, related to the seeds hardness test, is reported in figure 3. Break Force fFs)
conespotids to tlie first pick, while break energy (W,) correspoiids to the area utider the curve and which
is limitcdby the 0 pointand the break point. DI rcpresent the break distance. EJs a mcastirc of niaterial'.s
resistance to a.\ial deformation. It represent the stiffness of the material to an applied Ioad. The larger tlie
stiffness. the higher the force or stress needed to cause a given deformation or strain. Its value i.s
calculated as the slope of the strcss-strain curve in the linear .scction (Vargas e: ai.. 2001).

Force. N

Tinte or deformation

Figure 3 - Force-distance curve related to the test for seed hardness deterniination.

Figure 3 - Courbc Forcc-disiancc relative au test de dcicrininatinn de la darete dcs pépins de la baie.

Even if seeds elasticity is the sante in both eitvironttteitts, iitean seeds hardness in Nebbiolo ciiltivated in
I.anghe is higher than in Carcnta (Table .5). We couid conscquently .suppose that the reached seeds
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maiuritj' degrcc is homogenous, but coai cliaiacieristics. for example ihickncss, are diffcrent. Tliercforc
such aspect needs lo be subsequemly deepened .

Table 5 - Tcxmral charactcristics of Nebbiolo seeds cultivatcd In differcnt environinents

X = incan valuc: 6 = standard dcviation: Sign = significancc; **p< 0.01. *p<0.05. ns noi signifìcant.

Tableau 5 - Caraciérisiiques striicturale.s des pépins du Nebbiolo culiivé dans divers environnenienLs.
X = nioyenne; 5 = Ecarl lype; .Sign= .signincalivité; **p< 0.01. *p<0.C5, n.s pa.s.signiriculif.

Nebbiolo Mountain Nebbiolo Hill

X 8 X 8 Sign.

Fs(N) 48,66 15,64 59.09 10.32

\Vs(mJ) 12,89 6.11 16.28 4.34 *

E.. (N/mni) 76,64 22,56 76.76 20.78 ns

Conclusions

Tcxturc analysi,s rcsullcd io bc an efficiciu insirumcnt for Ihc assc.s.s of winc grape mcclianical bchavior.
Even if the experience is refened io a unique vintage and resulis are noi generalizable. il showed a high
discrimination between the suidied Nebbiolo grapes. The differein vineyards had an homogenous
behavior. The knowlcdgc of tcxturc indcxes coiild provide iniportant qualitative infomiation for the
ocnologisi whcn he plans and manage the prc.ssing and maceration proces.scs.
Tn order to acquire a wider information it becomes necessary to extend the study to odier grape varietie.s,
coining from areas thathave different pedoclimadc characteristics.
Moreovcr. it is esscntial to check the possible conclaiions beiwecn data obtained by texiurc analysis and
grape chemical parametcrs. with a pariicular iiitercsi to those related to phenolic maturity. tliat u.sed to
involve long and e.xpensive methodologies.
Il is finally interesting to establish some texture analysis tesis able to integrate human sensorialcapacities
and to funiish objective evaliiations of the mechanical parameters required in some grape sensory analysis
cards.
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