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Final Beport

Flease mote that the comtents of the Final Eeport can be fonnd m the attachment

4.1 Final publizhable summary report

Executive Smmmary

The Euwropean project STABIWINE (FP7-5ME-AG, n. 314003) developed a new techmology for
wine tartan: stabilization that presents sipnaficant e, technological, exvironmental and
economs: advantages on practices curently by the Eumopean wine industry.

To avodd the formation i the bottle of crystals of tartanic acid and potassium, two nataral
comipoments of srape, m&maufqnmiﬂmedhtemmkmmbﬂm&m
wines hafors . Two main stabilization statemes are applied by EU winsries: subtractive
app‘m::htumgh: treatment, alacirodiahysis and exchange resims, or use of additve mhibdting
rystallization. Subtractive techmicues have high ervironmental and economic costs, and nons of the
additives presently avadlable can be efficiently used om any type of wine.

The solufon was found in the use of petassium polyaspartate, a polvamineacid whosa stady
highlighted seweral positive Characienstics:
* 15 mare efficient tham all ocher additives in inkdbsting the formation of tartmte crystals;
* it works in all wines of different fypes, orizins and mstabdity levels;
* has no effect on taste or aropa of wines, even at very high dosagss;
* 15 stable over ime, confrary to metatartaric acid:
= does ot cause color instbility as for carbe -methyi-celiolose m some rad wines,
m:ﬁmtﬂuﬁ fouling affect at membrane
ed from namral and renewable row materials
. Etﬂaﬂfbimdagﬂabhanﬂcmsdrmm daneer for the opemtors.

The pactice bas the lowest carbon and water footpring anons all tarirate stabdlity reatments; its cost
of the treatment is very low, and it can be easily adopted even by the smallest wine producers.

For what concams human safety, potassium polyaspartate is considered a harmisss substance: stodies
mmﬂmmmmﬂmnﬁdmﬂmﬂwfm; inmume-stnmlaton and nusfagenic
arffarts.
Mmﬂmhaﬁﬂmﬁmufﬂmﬂﬂy‘mﬂaﬂ%hmmhmﬁﬁimmﬁﬁm
has been already stamed at OIV, EU and natonal leved: -:uem:E the pal

becoms a revolutionary ahanam'eﬁm'mmbllmtm..m sﬁrmm:
mﬂmmmmmlﬂmghfmmmﬂuingmmmmﬂmhamgﬂ&m
enpensive techoologies.

A secomd pillar of the project amed to find an alternatve to bentonite fming for protein stabilization
A small residue of grape proteims is present in many wines, and can i form haze in the bottle
accidental heating occurs during distribution: prodentially, all wineries willing to avesd the

phenamenon reat the wine before bodling, adding a nahural clay able to absarb the proteins and drag
them to the botoom of the tank to be elimirated by rackine. Albest very efficent and economic.
bentomite &5 ot likad by many winemakers for the loss of flaver and product linked 1o the mreatment.
Itemnjmdwﬂ@aiampuhm based on natural inzredients like starch derivates and grape
organic acids, baving absorbng efficacy similar to bentonste, and respectil of wine quality.

The phazes of mdustrial scale-up of the palymer synthesiz process, and of eliminaton of any
practcal problems potentially mrmnswﬂhﬁu&emcm?]mm;npaaﬂvmgnmg

Summary description of project conternt and objectives

The poal of STABTWINE project was the development of altemative practices for protein and
faran: sabizaton of wine, that are important phases of winemaking, particularty for wines
exported and sold through organized distribution that underso lons taveling and loog storing periods
offen in not comtralled conditions. The stabilization technologies inwuse, albedt affactive, have
SO DeEAfive shde impacts on wine quality, production costs and emvironment, and for mamy
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decades the wine producers — m Enrope and overseas - have looked for altermagves.

A possible sohition is ofered by the use of biopobymers, ie compounds of patoral origing obtamsd
from secondary producs of the azro-food indusry and already exploited n phanmaceutical and
COSIEns seCtors.

The project was composad of two major activity pilars, one devoted to the development of a new
processing aid for protein fnins, and a second developins a new additve mmbibiting the frmaton of
farirate precipiates in the bodle

Paolyvaspartate: a biopalvmer for sustairable tarirate stabilizafion of wines

A pobymer of aspartic acid can substnate wine refrseration in the phase of stabilization of wins
&MmMMmmmmbmﬁmﬁMdmﬂm
E’mmﬂT-’uBm-T\'E

aharally, wine cootains tartanc acid and potassioms, absorbed by the vine o the sodl mbo grapes.
These two alements are normalty present i concentration above satmation: if the wine is not
stabilized, arystals of pofassium @k cn fom dmns somEee, SVIE ongm o deposiis inthe
battle that are commletsly hammdess, althoush oot appreciated by consmumers,

Pres . st wines are stabilized by mean of subracion methed: they ars chilled at few C°
degress zero and kept in thess conditions for some days, in order to mduce formation of
ory=ials that will be then removed by filiration. This methoed requires sipnificant investments m a
powerfil refrizemtion system and insulated tanks; m addition, the enerpy nesded to cool down the
wine and kept its 2 below zero sigmificantly contribuies to the carbon inf of a
winery. Moreover, mdﬁlu'mm:emh:alﬂepsﬁrﬂlenqunalnf canbe
Mmcallvmm::edmc.ﬁenfnx{lmrrmamgmnfthm

Paolyaspartate added to wine even m very low MMMMMMMMuE
farran: crystals; ﬂEmemrecmnpmuunlsmahaEdhmbmmmnfﬂhamm
refiiperation or other physical process are

Currenthy, ather winemaking practices follow the same additee method- additson of metatartaric
acid, carbory-metiyl-celluloss or yeast mannoprotens. Nevertheless, because of bmited efficacy of
the former two additives, or of cost of the thind, these technologies are far 1o be universally applisd

Microsponees: a redodated polymer for prodein sabilization of winss

Many wines, especially whites and rose, have a natural confent of proteins that, in case of accdental
heatng durmg storage and mansportation, can give ongm to haze negatively perceived by consumers.
mﬁﬁn t'mut'l- :nf];r-:-m:ﬁ mgmmmmﬂjmaihfﬂﬁimmmmmmgm

Presently Imtansubﬂumunmreaiaﬂmmgnﬂm&mhfﬂhnmnfhmﬂm.admablem
absorh positively charged molsoiles — ke umstable proteins af wine pH — befwesn s layers and to
drag them down while setfing. The lees are then eliminated by racking or centrifigation, living a
siahle wine ready for flimtion and Althoush effective, mexpensive and widely adopeed
worldwide, hentonite fining i not ‘tr'fmmnrlmmkasﬂummgﬂmﬂmum-qmuﬁr
ireatment is raducing wine sensory quality. Susamability performance of bentonite fining is also
weak- together with lees, a sipnificant amount of product 1s wasted (3-10%: of volume) causing
economscal damage, and inter-confinenial fresght of high ameunt of benfonite are at the origin of
relevant GHG ennssion.

Stabéwine project aimed to developed a new processing aid able to absorh the umstable fractions of
Wine profeins, altermative to bentemite, obtained through renewabls sounces and without crzanolaptic
pffiect oo wine.

Descripdion of main 5 & T resnlisforesronnd:

Mirrosponges: hyper-reticulated polymers for elimmaton of wine Lnsmbleg'ma:ﬁ
Chang the project, sienificant acivity ﬂnbu:-pnh'm for removal of unstable protems from wine
have heen performed, leading to the development -retioulaned polymer bassd on harmlsss
mzmﬂl%lﬂteau‘d:.dmtzeanﬂmauﬂ;ahl&m the wine profem fracions cansing

haze formation m wine (2. TLPs and chitinases).
Imitially, seweral types of polymers were synthehzed. and the efficacy was evabmied by using the

“heat test”, an epmirical Tt mevpensive and reliabls fest largely wsed mwineries QC, that assesses
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the turbidsty indoced by beating the wine in standard conditions.
The first aof the ressarch was devoted to the identification of ingredients with no texicity effect,
io wisw of the muhorizton procedores that the new processing aid most overcome o be
conmnercialhy itable After seveml 5, it was finally obtained a hyper-reticulated
Ermntefnljmmgmfmdam'ﬁb et = e
mﬂu&&ﬂnn,arydxnm:pmmﬂcmmdh malecules of glucose, obtained from com starch
* LineCaps. a linsar maltodextrn with spiral tertiary structure, obtained from
Cmauﬂ,am{m"fhcmgam:mdmrmﬂvp'EMmimamngasﬁlmk&r
Soch polymer, washed and prinded, zives a powder that m lab conditions demonstraes is ability o
icterot with wine proosins; 'a'hmﬂlep-:mta'lsath:‘e:]tnm in dosages compiarable po thoss nsed
with bentomite Le 500-2000 mg/L - and removed after fow hours of conmct by filration or
the reated wine confams siznificardly Lower amounts of haze torming proteins.

The following phazes of actvities wene devoied o
- trans fer the pobvmer synthesiz from the lab scale (production of 1-2 zrams of powder) to the pidot
:::alegod:mmuffﬁhmmdmmsnf , M order to

new processing ad on larper quandities {50-100 bters) of different wines, to evabuage the
practical feasibility and the sensory effect of the reatment
- as5ure that the newly synthetized polymer doesn 't show any toxic or allergemic effect in preliminary
ID-Vitro tests

The scale-p of polymer production was performed imitially in UNITO labs, then the industrial

partmer Eoquette Ialia (aupplier of 2-cyclodednms and Eumm
volved i the m'&hmammthmghm@emmxﬁadm SECD muL%E-IHSEML'HTID

and Foquette produced several lots of polymer, tested by IFV oo standard umstable wines.
Thiz step presentad sevemal une troukles, due to the increase of volume of starting sohtion
Irters): even by miraducme the mprovements of acting under vacuum, and dividing the
Emmmmﬂmmmmmmmmmmmmdmmm
above 100 hoars, heavily compromizmeg the emvironmental and econontic sustanability of the
process. Moreover, the srinding and washing phases of prepamtion of the powndar baoome more
glaborated and long
Wevertheless, some indred prams lots of efficient powder were prodoced and distmbuted to several
project parmers oo be tested oo different juices and wines. This new series of experiments showed
soIe Degative fraits of pocrosponges:
- wiidle m some winss the reatment have confirmed the capabdity to reduce the bare formation after
heating. in other winss the trbidity increased afier microsponsEe reaiment, i some cases even m e
wine before heat test
- the mirTospanses were sentling down very skwly, maumsﬁam:-—lﬂtu:almga‘thmhaﬂmm
- the sediment Teated after treatment and sectlins has a gelatinens texhure, and the clear surnatant
wine is more diffioalt to separate than when bentontte is usad
In pamallel this pilot lof of micresponges was used for toxicology and allerpenic eszay in WE3, and
the sustainability evaluation was based oo parameters and vahses isnued from the process at the
actual stase of davelopment.
In the last months of activities several trials to understand the canses of the practical problems and to
find a sahstion were camisd out.
Thms, it was demenstraed that the cause of narbidify is a soluble compound released into wine from
microsponges, and not comesponding to one of its insedients; therefore it by is a fraction of
polymer constimed by few moleoales of saccharides linked with cimic with enough negative
charge at wine pH to react with other non-identified wine components — when present in sufficent
ConCentration — to form inseluble macromelecules.
Tt was verifiad that this ¢ at the ongin of tarbadity is not the of chemical
degmdnmnfmfmhmmﬂmmmm;cu%temcm
wishing of mimosponge powdar before use, even by diferent solvenis, is umable to eliminats the
release of haze formings compounds, that probably need long tmes to slowly diffuse from the spoall
cavites of the intemal palymer
The tentafive of use of microsponges In combination with other processing aids (gelatin, albumen,
silica sal, and even berdomite) to avoid nobidity reafion in ritical winss and to spesd up
:ainmmﬂl&izmu:cemte&emgd\m did nod improve, at the conirary even
the other processing ads stayed longer in suspension after trexfroent.
In order to modify the pelatinous textare of the picrospense sediment after ireatment, several bots of
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polymer were produced by chansine femperatare aniidlntumufrmﬂm;reamm,tmﬁrbmhﬂ?
it was demanstrated by this set of mials that a certain degree of swelling in wine is regquired

to effectively remowe umstable wine proteins. The swellns chamcteristic polymer iz
partscularly undesired as it totally MWMME Tem:alng'fmacnhmm
treatment, that would offer very Interesting and econonmc advamiages.

To summearize the results of the projects are:

- the knowledee on the nature (meredients, type of cress-link, reactions parameters efc.) of a
hyper-reticulyied polymer able to imieract and absorb the wine profen fachions esponsible for haze
formation after heatine and Chitimase)

- the evidenres of mull ion from man zut, and of lack of weoc and allergenic effects on
in-vitmo models of the polymer,
- knowladee on the of the microsponges on wine quality (result: no advantages on bentomite

ireament)
- knowladge of the emvironmental and econonmic impact of 2 wine treatment making use of
nnnn;punfﬁatﬂuzumgenfdmﬂupnm[{raulr clear disadvantages compared to bentonite

Hamnfﬂle:&:en knowladee has besn judzed by the Siearing Copmafies o nesd [PE. profecbion, m
addiion to the parented back ground.

Potassium polyaspartaie: the new and best practice for tartaric stabilization of wine

The first project period was used to identfy the best cid for wine reatment, w0
charactenize its Ehmnmmmﬂmhﬂfummm

An inrtia] market research bas been dope o identify the worldwide industrial producers of
gds, Thds phasze shewed that

- Polyghatamate i commencially available on the market bt its trading price & to0 hizh to epvisage
its use in winsmakins
- Pl gis ed by oaly twa I westem couminies, each one in different
m@m%msﬂmdeMManmmm
Asizm producers have very bad reputation conceming consistency of the prodiact, and were not taken
in consideration.
From a biblsography search on toxicelogy studies oo polyaminoacids already

amnate resulisd to be arthorized as food additive by Amenican FDIA baf not in

ursaificial stndies on polvaspartats demonstrated its substantial safety for bonnan and

mmmmmmaﬂml&mwmmmtdmw
A dozen of different types of werz recovered and tested for their efficency m
inhibiting formation of potassiom @t crystals mwine dorine shelf life.
Polyaspartaces showed a very good performance in wines with different instability. Polygiatamate
less efficient- these data, tepether with the cost consideration, soon eliminated
mmafe from the soeemns.

Fumerms comparison tests on different wines, demonsrated that:
- All forms of or liquid, sodium or sim salts, different malecular
dafferent producers) . mlqm%}mmu?nm iC sability —i=
- Ar similar dosa ﬂcmmtmmbhmmmenfmaudm

hﬁmtﬁetﬁumaﬂmﬁpﬂmﬂwﬂmmf{rmamm
- Polyaspartate, unlike metatartaric acid, is not chemically depraded in wine over time, and its
mbiuhm&ﬂiﬂhawalmg&rdmﬂm
- Unliks carborpvmedryloelbiloss, does not destabilize color co in red wines;
oz all types, bow and medivm MW pelvaspanate ssems tobe the most 1 ve on calor
stability; these resualts have been confirmed by IFV mifs tmals;
Maﬂmdpﬂmmaaﬂﬂh@MMMEmmmdmmm
differences are pot perceived Iy an expert panel of @sters
Tioric azsays showed mo netther mrmme-stmvalation effect m all of
p-ab;agmﬁta.ﬂhﬁr ﬂihmahmhqmdmmfmmhfnm{wmmm:mmw%
imnmne-stimulating compounds. The bibliceraphic search done om the revealed that
sodinmy sales can prodace inflammeatory phenomena at arinary system in raits, et o other
tonic ity issoe has been found in the avadlable stadies.

Cm the basis of these resules, the best polvaminoacid for wine use was identified in a potazshom sal
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of polyaspartane of Lowe'medihum moleoalar weight.

Mearwhile, a parmer producer, whase active and collaborative atheds was essendal in the
mt’& toxicology dossier, was idenfified in the Morth American company Nanechem

INTO0C a GLP certifisd laboratery, was contracted to ron texdoalogy fests: all in-vitre and m-vivo
tests foreseen in Ther 1 of the EFSA pusdelmes for submdssien for additive evaluation wers
nmmed  The final INTOX repant demonsirated the tofal lack of toxicity of ASDE-5D.
dossier “Application for regisimtion of 2 new Foeod Addstive (ELN Beg Mo 1333/2008) for the
F’mﬁﬂhﬁhﬂla&:@aﬂaﬂuﬁuﬂ?mﬁnﬂeﬂmﬁbﬂmlmﬁm&ﬂ
ood Safety Apency — Panel on Food Additives and Mutmient Sources added to Food
expression of EFSA Scientific opinion is expecied oo Febmary 2016

Since March 3013, the nse of aie for tartanic s@bilization of wine was inirodored to the
Ta:hmlarfﬁammamuf I Besalts on techmological mterest, tendoolosy assays and anabytical
methods were presented in several sessions, and the reseloion is undsr evaluation by natonal groups
fior a final dacision m 214,
Spedal deroation ex art. 2 of Beg. CE oo 6062009 were ofained by conmpetent national effice, in
order to bave the possibility to run demanstrative trials of fartanc stabilization by additon of EPA
Hmhﬁmmcmuﬂmmmﬂmralmim

£ were obfained in 5 ETJ countries:
- In Spain, by Arzon Crovermoment, on Sept 2004, with oblization to distll the meated wins
- I Tialy om Diec 2014, with allowsance of commerdalization of treated wine within ELT
- In Gereece oo May 2015, with allewance of commercialization of treated wine within ETT
- In Portuzal on Fuly 20135, with allowance of commercialization of treated wine within ELT
- In Framee oo Movensber 2005, with ebligation to distill the reated wine
These autharization allowed to camy out twelve comparative trials on larze volumes of wines (from
10 1o 130 hL), with the aim of verify the absence of practical problem already registered at
experimenial kevel, and o enlarge the case history of the product.

Meamwhile, addidonal stwdies and comireds were perfonmed in lab and experimenial winery
conditions by ETOPs and ESS, in arder to deepen the knowledze of EPA srum pobyaspartate)
behavier in wine and to verify by replication some of the mst Iporant 5tics.

Additieral mials in experimental facilites and on r=al scale, in commertial winenes oo vohmmes of
10-130 hl, were camied out. Globally, more than 3) wines, of different type and origin, were treated
mﬂlKF'A_ Al added wines — nﬂxhnerednm - reited stable for tarmate precipiaton, and with
ﬁﬂlﬁﬂhﬂhmmhaﬂmﬁmf{rmmmmt&
stability wis persistent. Mo color changes wers reparmsd mred wines even after kong period
after addifion of potassium polvaspartte. Onby in one red wine (= 335) a slight inrrease of rorbidicy
ﬂgmﬂ-hmmnhimaiuﬂkdmamdhmmmgugmmm

A detailed susamabdity shady showed that addition of EPA is Iy far the stabilizng practice with
lowest eavironmental impact, both in temes of carbon and warber foofpnnt. Moreever, the Teamment

has a cost conpable to the current fechnology - 1.e. mefatartanc acd addstion — and do oot
T=qUiTe invesiments pelther specialized personne] to be performed.

Far all these reaspns, the new mfacucemﬂlmhablv:&ummded]ﬂmmmm wins
I.I'.'ﬂllEtI."_FlEPEI’.I.HJl‘fIIlI’JE- and medivm wineres that represent the great majerity SECHr,

Potential i ¢ and main di nati fixities and exnloitati "

From the technical stndpoint. potssium polyasparate (FPA) resulted to be the best practice
presenily available for tarimate stabdaton of wines:
- KPA iz able to aweid the formation of arystals in white, resé and red wines, even with very hizh

instabiliy

- doses of 5-10 ghL are sufficient to stabilize most of the wines, hisher doses might be needad only
for very yume wines

- EPA does not daprade in wine emironment, and maintaing s stabilizine propeties far years

- EPA does not have amy sipnificant wine sensory inpact, nor i cases modiScaton in voladks
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compasition, even when added at very hizh dosages

- Membrane flterability of whits and red wines is not afected by the addition of KP4 that can
therefore be used immediately before final filtmtion and bottling

- O red wimes, the addition of EPA does net modify the color of wine, neither induces modification
in phenalic conmpositon
- EPA does not have general stabilizing effect on wine colloids, and its additon carmed sabstitoie
bentonite fiming of sum Ambic additon in unstable wines
- Carbon foofprint and water footprint of FPA stabilization practice are several times lower than
present subfactve techmolosies (celd, slecrodialysis and resin trevtments) and the kwest even
amwangs additive techoalogies (metatantanic acid, carbosny-methy] callulose, mannoprotsin:, Som
Arbac)

From the marketing standpoint, the practice of po@ssimm polyaspartate (KPA) addition has
aai?ﬁma]aﬂrmm:maﬂmmiu@z ﬁ:ammhﬂmuf]

# does oot nifial imvestments for the facility (imsulated tanks, refrgeration
systermns, piping and exchanpers, iz equipment, resins exchanger stz
#-i:e:m:medpa‘uculareqaﬂaenfpasnmﬂﬁ:nﬁ implementation in the wine production
#P?I.;m'aﬁhmiiadmmahmﬂwmm with a cost compamable to mettaranc acid
addimon

Potassiam ate i already marmfactured at indostrial scals. and presenthy avadlable on the
mfematon ﬁII.EE-ﬂtEr'ﬂHﬂH’IIE

The type of potassium po characterized by Sabiwine project and object of all
!‘I]ﬂ:H:I:I.E.I:HIIII{h:l!leIE -"L-"' 5D, Epmdmze-i'fr'fﬂmcum;m? vanochem Solution Inc ., based
in Pemy, [T, TISA; the nmng}'ha_-,mgmdac popertion azreement with Essece s, that
cantemplates active co m authorization procedure and eaprocal workdwids
enchasivify at comvmerrialization faking m acoount all ohlipytons foreseen in project Consortaom

EF5A opinion is expected for February 2015. If positive, EU Conmmi ssion can activate the procedure
for Potassiom Polyaspariaie A-3D FUSD in the positive st of wine additives, taking in
accommt UTV resolufon

Final authorization of EPA nze for winemaking in Furope is expected for the end of 2017,

The adoption of the pew practice will brng siznificant mrovemnents for the EUT wine industry, bath
In tarms of SConomics A fmmﬂnmarrnnme;nmaraiﬂmahfpmmmnﬂae
substraton af the ently nzed with the EPA addition tachnolo tu"ﬁ

of GHG emission TE'ILE-‘-.' of water fooiprnt for 163 Mmi'y, III:ISEf MEy.

Address of project poblic website and relevant confact defails

The project presentation. actvity history and outcomes are available on the project website
W stabiwine eu

The website provides cootacts for soenific and practical exploi@biliny of forzgremd

Project Cnistina Michelon, ATAR (Tialv) ¢ el oo

T al information- Gianmi TRIOLL, VINIDEA (Taly). gmlm:'[l@mm
Conmmercial explostation: Marco MANFEEDINT, ESSECD (Taly); marco manfreding @essaco it
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Project Consortium

1 ASSOCIAZIONE ITALIANA PER L AGRICOLTURA AIAB
BIOLOGICA*AIAB

2 INTERPROFESSION DES VINS D'APPELLATION D'ORIGINE IRH
CONTROLEES COTES DU RHONE ET VALLEE DU RHONE

3 CONSEJO REGULADOR DE LA DENOMINACION DE ORIGEN CRC
CARINENA

4 ENTAV-ITV FRANCE IFV

5 CONSIGLIO PER LA RICERCA E SPERIMENTAZIONE IN CRA
AGRICOLTURA

6 UNIVERSIDAD DE ZARAGOZA UNIZAR

7 FONDAZIONE ITALIANA PER LA RICERCA IN AGRICOLTURA FIRAB
BIOLOGICA E BIODINAMICA

8 UNIVERSITA DEGLI STUDI DI MILANO UMIL

9 UNIVERSITA DEGLI STUDI DI TORINO UNITO

10 FALUA SOCIEDADE DE VINHOS SA FALUA

1 ETAIRIA PARAGOYIS - METAPIISIS KAIEMPORIAS INON KAl ALPHA
AGROTIKON PROIONTON AE

12 | VINIDEA SRL VIN

13 ESSECO SRL ESS

14 THE AUSTRALIAN WINE RESEARCH INSTITUTE LIMITED AWRI




