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HVRNE Grape\WiRes

Great rutiness
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Problem Traits In
HYREE Grape\Wines
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eate HyRrEas/INatives

viflliaral Americar), viniiare)l dmilrensis, Corneall,
Mirfasota, UC Davis

m Usajiyl gite
http://viticulture.hort.iastate.edu/cultivars/cultivars.html

1 OO G = wWinter minimunm of -5% ter-15°
andidepenas en acclimaton
T REds
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http://viticulture.hort.iastate.edu/cultivars/cultivars.html

Copl Climaie Hyhrds/INatives

m VinireralAmerican, vinirera)l amilrensis, Corneall,
Minresora, UC Davis

SO Climete = wWinter mmnimum ol -52F t0/-15°:;
d dependsionracelimeation

“IWAHItes

AteWWaNIOSE)FCayugenwhie s Chantenel;
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Cola Climeaite: HynRrds

Swernsar, Minrnesata, Cornell, aic
SRl Glimete = wWinterrminmum of =152 to) -
30°K; depends on acelimaton

T REeds

B Selfijee) Bropier ,a p Manguettes MINEIE2005
SlNEVOIS; SE J,<, JiempaniasValiant Zilya




Coladl Climate: Hyhras

m Swerson, Minnesota, Corrlell, eic

_ Colaielimate = Wintermminimum of =15°E 0 -
SOPR and dependstonracelimeation

WWhites
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Winemakingiin
Coel/Cold Climates
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Winemakingiin
Coel/Cold Climates

m ;i lyorid FrUlt napvest craraciarsices
T INet ustiallyssultakEsor nIghrB XA WinEmaking
_PCanthaverstionoematVvesiiaVoerSAV/RICnERCBX
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W]n@m ekingin
01/Cold Climates

?; forns

2 RS IAT P and enganic acid profile
L Enigh auJ/r errlJ I anE K

_ToleneiithNoWeRacidimust

CAwaliancdidennalelacc e nAIRE
_liRignracic/iowW pH o Emal K

_calniSeeantiRpItartiatestorprecpliate o talinate:

I Cal addiko COZ0IFCACO  CanafifECHTAVOIFE tEXHUIE OTAWINE
_HliRignracida/nignieE

_PBIencditasevracio e oW ImUSE

T Ehighr K and =< pHISI6) cantseedWith tartiate tor precipltate

b]’tar‘trace
= pHISL 6, caniuse; electrodialySISHtor e place KWt H ==




Winemakingiin
C00l/Cold Climaites

_‘

m VUSTE rodifications

THYRRESI REEANMOKE  PECHNASE adEed terMUSE

_125-50im B eiF10Y/6rselUHen/ten Jrapes (UISEHPECHASENVIEN
[QWECIamyIseSteraseraneloWanthecyanease)

_TRressivhItestan e emoveseavyA eestguickly.

_SVany hyierastaaveN oW tannins
_Hiannintanc enzymeradoitiVessmayMoeuseitl
O PRESSINO MM ayAIERISEhl oM atuEs e NSIaneicolo];

T Semernyeidsinavenvegetativerors funky - musts

. \.Jfr]r)'J and/erFeakitanninsinimustaurng ermentation may.
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Winemakingiin
Coel/Cold Climates

m [l Anornalies I mlyorids
| HyBrdiwines moestiy/ oW n tannins = neea torfind
WayStterenhancertannin
I HoweVers seme hyhie grapes havesastmuchitannin
aS/ieralalepes
| Someviniierel grapeshave muchrowers tenninin
WIRES
| EXtraction of tanninsiaiiferent o difierent
LJJEJJ\/df:) and PSSkl feIREaCHVINtEUE; sg:, ally/ for
YRGS
HyRKd SKinsS physically different post-fermentation
then vinlera




Winemeking in
Co0l/Coeld ‘Jma &S

L I talnin extaction may.
Cal errchemical sequestietion
_Thow they are: JJ,mJ RAFtReskin matiix

I Diierencesiiniaenaing propertiesinrcomplex
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Winemeking in
Cool/Cold ‘Jma a3

m 1 Jyorid Fermrentations
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Winemeking in
Cool/Cold ‘Jma a3

N

m Callaririg H\/br]ds

I Morersubject toriH, Sraliiing fermentation
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Winemakingiin
Coel/Cold Climates

J Y k] . ~ r‘_ﬂ A C
m ;yorid wirle styles
_IMany hybridsibotiled early; unoakedand ity
NEWIRES

oY .-

_TUsually opedfioedrandiestatiels
P ManyshykEawinesthavenighraciarandrcantoe
SWEEHENEW 10 JO0U SWEEHNESS/aC JJ palance
m |0 §%) faglelta) (7 o b2 /L zdje)), altis etagsitg) Sefstie
_Many imeakergoenaiateinan/est O ICENINES BIF OIS
i aging| reds; tanninracaition termustana/or heavier
ekKINg canfverl ,L)eul




Winemeking in
Co0l/Coeld ‘Jma &S

m 7 )yoric wine olencds
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WAINEGRARENINIDIUSIHRYE
COLLORADO
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Niche Market Strategies
IR Copl/Cold Climates

Mae raoltaior) Wite stariclarcel igiiara arlel el
colcl tolarant craogas latar

limited suitaklersites = limited voltmerand limitea
market penetratioen
\Vineyard sitesimay net hetnearrmarket population

Competiien\With cheaper Wine ifem Knewn
repliation regiens
rlarel o priae local gtariclarcl vinifera tarrolrs
cofrloata Wit <rowrs reolteiion raclons



NIiche Market Strategies
N Copl/Cold Climates

Craaie plaw rrearkats wite colel tolarant variatas

Many stiteal)ersites2 unlimitea peieniial Vol Uime =
PERVaSIVe markerpeneiration pPessikle
\ineyarassitestneaismearket pepulation > amilianty

NIChenvaiaten meansHitie cempention

Dafipfilons of ricrie wire cjLialiiy must ge craaiac

Whole market must be created from scratch
[DEdICatEdPIGNELIFGOWELS aneAVIREMakers

ConstimereducationranaWinemaking skillstakertime

LecalWineny: tasting Feems, famners markets; restaurants
essentialitereducation offcensumerand marketngplayers



Nationaland Intermational
L

MEalketing ResSIkIItES

m Raglonal, Sun-ragional, AVA= Terroir and Style Nicries

I NIchetaefinitiontespeciallyAmportantin J@\/@IJngJJ [EQIONS
m Nawer cool cliffiata radions are inrovatior not sugts

I StahdareN/alieraNaietalSHRME e pPaST 0 Co0] HET0N

S UnustelivieravelietalsininoederatelyAcol o paiiSioiedions

I nter=SpECIHCiyIoESIan e matVESAMERCARNNICOIUESHIETIONS
19t ateary 20 i centiii/ by Americanrand hrenchireeders
1 NewrYoerkebreedingin 208 and 2155 Centuries
_Wisconsin/MinnesetatoreedinoNnr20ana 2=t centuies




2 \/ar]e”zals

SteleeleN/iere.
HYIASIOIV//ieraiane atiVe SPECIES
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UnRusuaiNeraevinera/viielasCrhoss
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National and linternational
MEalketing ResSIkIItES
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P Blenads
ISteneareNvmaiera
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ADVANTAGCESIORBLENDS
REGIONAL STVILESIANDTERROIR

SURIGUESATeIMERaN G EVOIMIGENHHES
T Necompetiieniin nichesinrallieiwoerld
_WhenNeentity estedlisned == scarcity = higher PHCeS
T Grear ‘]“r Wit Qe ESTUOWRNRFEIINIESIOIRETI0N
| Specialization’ o expression of local terolir EMECts
2 \JJJAJ [0 Other rEgions == CUISINE: Co~ Jévébr)menr
_NIDIVEISENS grllarzé LOICreateAVINESHOIFIOEI NN tESIES
| EXport markets expand niches to larger market




DISADVANTAGCESIORBLENDS
REGIONAIESTNVITESFANDENERROIR

m Unllcjti2 Aronprealplel Blaver lelepriies
1 Hara te; establishorancicentity fremunknewn statts
TMUSE educate consumers toruniguecharacters
3 Ia SOIdElnIHonreRlocal ViReyad teoliFEHEC
Viay/ St k€ dEeCates
CRIGIFEXPERENCENRNIERCINGNEQICNAIFSE/IES
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KEYSHIONNICHE SUCCESS
ARE QUAINTY ANDICONSISTENGY,

P RredlcHanaslimeaceMUSHCoordnate W/l\ eI Stiated)y
m Uplle[tig Arorplet aplel Blaver lefapfijiles Sejtfia ywita €Uzt
_MUSESHoWhIghra il By Sl Fand AVInemaking Sensony

ChAraCIeriStCS

MUSt educate Winemakers o senseny auality definitions

MUStedlcate consumersitorsensony quality definitions

m =cjutia Vigayelrelaplel Racjlapal Tarialr W/ rlle)s) O,HJJF\/
} Jl l\/rlr, CANOPY, andpPeESHmanacementioroptimal




TAKE FHOMENIESSONS
MECLGNAERWAINES)

ahd e,<r)J Nigue; ighrgualiey;valtable

ver 2 plienes, geis) 'r Serane J LO) EXPOit:
PURIGUEAVINENICHESIEXPIESSI OUIRGEPEST Climate;

rn:)ur\/, ahdrcuisine
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GC/IMS RromingeiRENE
Celorader Cultnars

Stephen IMenke and Julie \Weinke
Coloerado State University-WCRE



Colorade\VVinegreoying

Colorado mdustry = L00smaliWIRERES

Based primarily oniand, Iess cold \\WesternSIope
SiteswiathnvniferavVaretes and Rhaviloxerafiree

Untimely or Severe cold events major factor:
Highraltittide: 4800=7300 feet

IViany/ sites with continental climate availaible for
nyRdsS; UL enRiy feww sites ttilized

Medium, lengthrseasen With Warm pest-Verarsen
USAe NarV/est



(Colerace @uestiens

WYy dees Coloradovinifera wine taste keIt has a
hele I the middle palate?

ID0ES Coleradernyhrane efferpiending selutions?

SENSERY/ GUESHIGNS demanalSEnSeR/ answWers



(Colerace @uestiens

POSSIPIE CAUSES tojInvestigate
draditienal hertculttralimanagement GPLIONAS
Unigue climate/altittide fiactors
SOIITaCtors

ARSWELS MUSHINCIUGE SERSOR/ KNOWIEAGE

NG sensery literature on unique Colorade
CORAILIONS

3asIC SERSeRY profiles tuseful starting point



RG] eCl Ralameters

[Srmted funds and time

Basicexplorations = collect broaaiprofiles and
then select areas ol Interest

Beginwithibread; Well=defined targets = cultivars

Select local cultivars that are relatively unstudied
pUt usetul

Use chieap and Versatile equipment
Use minimaltbut aependanie laner



Profile Definition

[DICtioRany

a Verbal, arthmetical; or graphic analy/sis of:a
PrOCESS O relaticnship

a CONCISE biographical sketeh

\Wine Profile
Profrle includes both velatiles and nen-Volatiles

hhe unigue temporal display efbrechencally,
determined attributes: ofia Wine; mcluding any.
mEeaning given by presentation to the htman

SENSerY. apparatus



Profile Uses

Wine ldentification
Cultivar
Jerrolr
SENSERY AtHBULES

SENSORY 1eeI forWInEMaKker:/BIender:
Knoewledge of:chemicals and ratios;cant give
understanaing ol:chemicaliinteractions as related
[6'senseny profile
SENSERY Style ofiWine more accurate and consistent



Many: Preliling eels

Comprenensive reduction/integration strate gy

Reductive chemical analy/sis
Chromategrapiic SEparations
SPECLRESCOPIC Identification

Vielecular genetic analy/sis
Biolegical' meaning eizchemicals

SENSERY analy/sIs
RSychelegical meaning
Correlation of:chemical, genetic, and SEnsery
\Will'give Unigue meanings



ChemicalFAnalySISHbimitabions

SpPECIfiIc fractionation by NEadspace; total

aromatics, phenolics; elemental; eic
[Data Within fractionation limits easier torcompare
StUAIES VERY QIVELSE; harder tointegrate, expensive
equIpment

Bread analy/sis

Jotallcomposition data IS, dEnse = Rarderto
Separaterand Identify/, data polnts and data GIVes
confusing array. of: potential directions

Gross differences easier to spoet and exploit by
stretching area of: Interest



ROERHAINSENSERAINMItALGNS
HUman apparatus = Ve sensitive ana
Integrated detection

SENSERY panels*lexicon translates Well'to
CONSUMEr attriBULeS

Psychological varables difficult te: decIpher:
SENSERY PANElS EXPERSIVE oVer-iong haul

SENSERY panels correlation with chemical data
adifficult



EXPERmental Rian

GC/IMS > dependaile; Versatile first step
[DIrECT Injecticnieiwhele Wine = 1read snapsiel

Rkatsitelr; Chamboeurcin, Noiret, Corot Noir;
draminette

un=fned; tn-eaked; un=filtered; single vintage per
cultivar

RADEWax 30 M 0:25 mm id 0,25 um flm,
W/guara

ElDranad Chemstationiseftware
Spike w/pure standard Wine chemicals
Calibrate RI'against n-alkanes (C7 to C26)



UL EXPERIMERS

GC/O and QDA panelsion same samples

Samples frem ene Vintage W/temperature; \/east;
skin contact, horticultural, aging differences

Expandprefiles tonclude traditional Vareties
andiplends

Cooperative Investigations te;complete ana
Integrate profles forVarous terrolr conaitions

NE=-1020'memiers and any: 6thers



1*B

2% 3% 4x

A=Ethanol, B=1-Pentanol, C=Acetic Acid, D=2,3-Butanediol, E=Propylene Glycoal,
F=Phenylethyl Alcohol, G=4-Ethylguaiacol, H=Glycerin,

|=4-Hydroxyphenethyl Alcohol

1* = 2-methyl-1-butanol, 2* = 2,4-hexadien-1-ol, 3* = 3-methoxy-2,4-6-
trimethyl-phenol, 4* = 2,3-dihydo-3,5-dihydroxy-6-methyl-4H-pyran-4-one



B £ 2 G

# F
#H 3#4#

A=Ethanol, B=1-Pentanol, C=Acetic Acid, D=2,3-Butanediol, E=Propylene
Glycol, F=Phenylethyl Alcohol, G=4-Ethylguaiacol, H=Glycerin, 1=4-
Hydroxyphenethyl Alcohol

1# = furanmethanol, 2# = 3-(methylthio)-1-propanol, 3# =2(5H)-Furanone,
4# = 1-(2-furanmethyl)-1H-pyrrole



Initial Aroma Chemicals for Profiles

GC/MS gives identification
but not quantity or smell intensity

Some aroma chemicals unidentified
May be very potent in tiny amounts

Some aromas common to all wines
Different ratios of amount and smell intensity

GC-O could give real time correlation
Identification and intensity

Sensory Panels best for correlating profile



IRitiall Arema Chemicals
for Rkatsitell

-alcohol, acetic acid, fruity,. earthy fruity,
rose, floral rose, dried rose flower, rose
water, ‘musty floral, wine-like, waxy,
creamy, buttery, caramel, almond,
whiskey, cognac, brandy, burnt, fusel,
ether, fishy, ammonia, disagreeable,
chocolate, apple, apricot, cranberry,
grape, peach, pear, banana, cooked
apple, pineapple



IRitiall Arema Chemicals
o Chambourein

-alcohol, acetic acid, fruity,. earthy fruity,
rose, floral rose, dried rose flower, rose
water, ‘musty floral, wine-like, waxy,
creamy, buttery, caramel, whiskey, burnt,
fusel, smoky, phenolic, benzene-like,
chocolate, apple, apricot, cranberry,
grape, peach, pear, strawberry, banana,
cooked apple



IRpitial Aroma Chemicals
for Traminette

-alcohol, acetic acid, fruity,.earthy fruity,
rose, floral rose, dried rose flower, rose
water, ‘musty floral, wine-like, waxy,
creamy, buttery, oily, fatty, whiskey,
cognac, brandy, burnt, fusel, smoky,
phenolic, benzene-like, musty, goaty,
cheesy, almond, clove, spicy, chocolate,
apple, apricot, cranberry, grape, peach,
pear, strawberry, banana, cooked apple,
pineapple




IRpitial Aroma Chemicals
10 NoIEt

-alcohol, acetic acid, fruity,. earthy fruity,
rose, floral rose, dried rose flower, rose
water, ‘musty floral, wine-like, waxy,
burnt, chrysanthemum, fusel, benzene-
like, caramel, nutty, meaty, chocolate,
apple, apricot, cranberry, grape, peach,
pear, cooked apple



IRpitial Aroma Chemicals
for Corot noir

-alcohol, acetic acid, fruity,. earthy fruity,
rose, floral rose, dried rose flower, rose
water, ‘musty floral, wine-like, waxy,
creamy, buttery, fusel, smoky, phenolic,
ether, amine-like, nutty, meaty, chocolate,
apple, apricot, cranberry, grape, peach,
pear, cooked apple
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