1 VINEYARD CULTURE METHOD ENABLING THE YEASTS THEREOF TO BE OBTAINED FOR
HIGH SUGAR AND ALCOHOL CONTENT FERMENT_%T_ION OBJECT OF THE INVENTION A first
object of the invention relates to the development of a vineyard culture method resistant to
meteorological and/or climatic roughness by developing deep and strong roots. A second object of the
invention relates to the development of a thorough fermentation method with wild grape yeasts
reminiscing the@&?ﬁﬁ@ﬁo&%@gﬁ‘@ﬁs '}ﬂE}HY‘\BP—:pﬁé\'%b'&ﬁesTS@wgﬁ%§ﬁetﬁﬁgg%%btgﬂ vithes of
high alcoholic gpéde N EiDird@RjE oG Bf ShsiReaNonAEED$00 TENEYRID pERNEN BATIEINOd to obtain
and use wild grape yeasts capable of fermenting sugars in low as well as high concentrations from
sucrose solutions, commercial sugar, sugar cane molasses, beet molasses, fermentation of sugars
from starch hydP8lySis BRI EFRdNEEDA 16N ugars from vegetal matter. BACKGROUND OF THE
INVENTION It is desirable for yeasts to complete fermentation of all sugar present in the grape juice
during wine elapqrajion, dhus,a,igh aigohol degree, pormally upio L4vain volume:or not mugn higher.
provides wine its final'and aromatic structure. Grape must tfermentation in practice may be achieved
through wild yetgsistdnbiulatele¢gyelesicaragsiptyintinndih regethaedyVidalepist desporiibiiréng
fermentation argg@turally found in grape husks (generally as a fine white powder layer covering the
grape's skin (vitis vinifera I.) named "pruina”. Specific cultured yeast strains yield specific fruitlike
aromas, high alcohol degree, nose agreeable texture and other characteristics like fermenting at low
temperatures oAwiborelaihjety tvhpth\vettidv ostatds eoctbiéads redopradytuseaspenifigls éevmdateasts to
turn sugar into glcalaet PR e ERIRVISMREIRG he B8R HRAY-S0eClany ReomRBHBAdor

total alcohol fermentation. -2 Fermentation through wild or indigenous yeasts although not very
extended, is mBEAPHISE AU PSSRFENEUF P CRIFARINEIRRIRE AR HARIIB AN ferment with wild
yeasts with very good results. Likewise, Californian winemakers are also beginning to employ this
spontaneous femaniayion yifeny IBvaraRle.festliz a'5e, Durind VTniage.A1aRes Gy tatsands of
organisms, yeasts inc Ude , with the ensuing ISK Of INfection. (One of the most common characteristics
of wild yeasts redri8&apeit¥aasisrearaalecef L HMaIMiODas) 3t it doM st ietiea® MFB tRIPS NHaleeser,
][nany types of V\;Bﬂwyg?&@sér%mﬁb]%&hﬁ@iaﬁlogﬁgaﬂ 95’%@ﬁ‘é@'|-<ﬁ1'ﬁ@h%l@_¥§é§$ fl@@éthﬂﬂ)lﬁ%gjng
ermentation and resulting in.a wine without consistency, with a low immunity system and a great
amount of res dEAMEHRATIAY SHEREARORG B o BRI R HE AR TS! SR eLa Y deibiish
colonies, whereirattenst remains exposed to infection by other organisms having a faster development
or to oxidation, is an additional difficulty encountered when using wild yeasts in fermentation; besides,
once fermentation begins, itis a Iengéﬁh and slow process with no guarantee of a satisfactory ending.

The unpredictaﬁ'rﬁ&’% BROHNR Qfd" NViRNSHNed by wild yeasts in wine is also a problem;
however, selected or commercial laboratory yeasts enable attainment of such flavors and aromas as

desired by wingm ' tast that | 1o injti Telp '
Contaot e iy e e O S0 P am e W TEE e
fruitlike flavors QWARGSViRRI PRSP UariaBTRed tHah ARPHRIARIFRE. RIS up RolAttdg ¥ IR @%to
employment of el dnyeasighEhgiRisdeenfinaatigmahahdnaomefichgruspredictable aromas and esters
conveyed by wild yeasts confer an interesting sophisticated nature to wine, resulting in a wine with
complex flavors, good bouquet and very good alcohol. A way to influence vintage is through irrigation;
however, the effdapefmvigiaeonentasienidn poatiiseviney e ciitiedriieueiivdiddersts daorsiaiedn
concentration of g rsrdHBI0iNge KSR ChRICEUMHE. Wha RresMSIRR RAGRse oW e EAMRGHINGe
irrigated and non irrigated grapevines, observin tha} phenol com\m%unds and intensity of colorants
decrease in wirlBSH RSN SRR RIS 1HRIRIELE Rond o Yre AR BNE A CRY R Bt from
irrigated grapeyregs'J s&ieflgttsoiinidtex ¢ontaimgibrigraintdie eSdecffimatuitatesh yefioestesnegeltively in
the composition angkgupliel frahCe AR 1AsCEazed" Faacealiakan i’ RRrenis, eV o
dilution produced by water in the berry. -3 complex, due 1o existing interrelation amongg them and to
the nature of p&RHRAEFSTRRIR AR UMY FrBRtAIASROEEEL SBRIELt B ER 2.844.275

relates to a natural wine fermentation procedure with wild yeasts characterized by the following steps:
Most wine cellars normally use specific selected yeasts to turn sugar into alcohol,
Saccharomyces cerevisiae being the best yeast species recommended for total alcohol

fermentation.



transferring grapes to wooden casks through gravity, - using a vibrating motion to insure full filling of
casks, grape fermentation control in these casks with g periodic oscillation, etc., further malo-lactic
wine fermentation and conservation of this wine in the $ame fermentation cask. It does not employ
pumps or tanks for reshuffling, only barrels. Patent WO 2004.029.193 presents a production method
for a fermentation product comprising a fermentation stage including contact with a microorganism in
fermentation orﬁ%ﬁ‘ﬁ‘%ﬁ?&'ﬁaﬁmvﬂ%BrWﬁqiigfcq%‘é%tyﬁﬁsé%@FB%%ggHWSré{sefﬁ?@&qnEléf‘%“&ée,
phitase, phosppodipiizel Hpcomid Bse htawereenakdarswhattbdiieoa e faoraierathceidgaasayaith
culture focusing, giy gﬁé‘H‘FB?&]EsC.’fIL‘ﬂQ&%%a%ﬂé’ﬂﬁ%%ﬂ?gﬁ%ﬂéFQ‘&\JeSé{%rJS&rﬁﬂﬁm@?NQ%g% fhed to

obtain wild yeasts achieving total sugar fermentation and guaranteed to overcom ctions
would undoubtE8RNEReP Y5 sefeaniatereviirDresdrReraitaN &Sty RESANRUERA MR I FHeRB AR ention

is related to a cuibusMAStHOG @hrAsviReyasditepigiaridonetaeretraing mndipitloialc Ongbness
through development,gf decp And sttong [og's, 3 eulture method thrquah whieh, wild veasts achieving
the wine fermentation process qeve op; and 2 metlis3 o orougrh eIMentation to obain to{a&f
transformation sfa/ggdesiti@ateshonfertigsioping and multiplying these wild yeasts in grape juices and
achieving a high alcohol degree, totally superior to that obtained through conventional fermentation
practiced to date. The natural culture method consists in obtainjng a totally natural wine, starting by
grapevine seledtRHE &I AN RS S PLYLDINEATE BI6 JRCaRa T Sl GEHRG By RiS R Bha R SY s own
yeasts. Humanisnteswbedoridogingdsrore titetipnegrat atisuitiobtimeaseihecwithatirmp ks teedys vidh faiftiver
burying as orgapjg,ifidl (9 tagSolldn $ityre ithiG it afdioR e ferizatunalRARvamiRG Pt
becoming strong in a natural way and adapting to the soil by itself. Following this procedure there is
confirmation thiSQBI§THe JEHFs TREHPARE VD IBASE deISpEP LS YBRERINYNF&HE S With 'RIBANSugar
proportion; collegfibgeeveririfedasiupyyoding belitiamns aitiayghfiskaatnieygareit hasdeaaanoasible to
advance it som the result remainin e as to quali roduction increase. T
method begins%ﬁg%%%“eoﬁglryaﬁgﬁgn?rg(%o\fglﬂtt}e% %eﬁi%%ﬁ Hn'ﬁ%/\évgg )?é%%bl%atﬂglaaﬁorﬁ%ﬁ%@e set%%% to be
genetically treafS@FuiRHBR VR RREIBS atthreAnig A tantn BieiIiBERRSS andtio e Pradssmatitan the
fermentation progegacihigt ndieyelomegunprEsREbRRbf andRHe b astadravatuadace ofather
yeasts that might appear, furthermore att IPIFQ rEotal fermentation of su&ars to ﬁ)t In a wine with

r@‘?p aﬁer fo

character and V&R Jobd Ml hor FenddHi KT aPSIRES AR ARUEPS L AR AG HMRAStS
reminiscences ehae fattiboealses 6fithdlzviraadkadnamastiesheddiheingapdeisctabiave been
cultivated at, solving an actual problem consisting in that fermentation with a high degree of alcohol
could not be obtained through wild or ind;}ge_nous yeasts. Essential characteristic stages of the natural

culture method H8 TSk BaSAAES (PARE [ IR 4P LN EH ARG TR SONRRL Y & WIS origin
with no graftinggrdeet_iﬁzi;kgws&idsgrapﬁg’tnelﬂntdtmm@mpdyt omairtﬁ(&rﬁwmlﬁrecsﬁdifaononr@&n'id'ikeatter,
collection of gr?ﬁ%r@(ﬁwﬁﬁ?@ﬂéﬁ%ﬁ] vl RAESHAR %tﬂtﬁﬁugf#ﬁ'ﬁﬁiﬁe%i% éﬂ%&rﬁt‘é@% SQL{LREN. The
thorough fermentation method with wild grapes’ yeasts reminisce the soil' possessing his organoleptic
properties; andtErBRIRBRRNG thiY anstnt THerialisPdfrairiers EsthtalARY i the yrapedicianie
thorough fermesvigiias methetepesneyamployianehyte aimediipnéyeasy Ripnehtiagemttiough
wild yeasts of the awn grapes. that is, fermentation is,accomplished with yeasts obtained from grapes
arown by the et T o Rl o e A R S P RS AT ey
reminisce the soil are capable of fermentation even with high alcohol percentages. In wine cellars

there is evidenge WBﬁﬂ&Y@I’MBﬁBér\/mﬁa%@fiwiiﬂrb@%tﬁryg'%ﬂﬁ@ hﬁ\ﬂé@@ﬁ%‘é"‘@@é‘ﬂ an wnjarawment
and standardization of flavors, aromas and bouquet has taken gfl?aée, as alcohol was ever much better

until 2004, whel@#HR8 e IBE AR SABIHLRLE (RERMAGS G AR B A Ve AP - Rt Reir

properties. due to the effect of dilution. The production increases when comparing irrigated and
non irrigated grapevines, observing that phenol compounds and intensity of colorants
decrease in wines from irrigated grapevines. The must shows an increase in malic acid
in grapes from irrigated grapevines. The effect of water contributions at the end of
maturation influences negatively in the composition and quality of final wine due to a

decrease in concentration of elements, owing to dilution produced by water in the berry.

In known art there are very few works exploring in depth factors influencing wine quality,

since factors influencing the fermentative glycolysis of sugars by wild yeasts are



-5 Furthermore, the thorough fermentation method with wild grapes' yeasts enables obtainment of
grape juices with ever more superior alcohol contents, g,ll_owing direct obtainment of alcoholic
beverages as cognacs, etc. Finally, the method of the present invention creates conditions for
industrial production of bio-ethanol with more effective energetic ratings, in comparison to those
presently obtained in industrial production of bio-ethanol through fermentation of raw materials such as
sugar cane or 5O8IRlf¥e dEe JOnEXFHAG  UEETRAHOB 588 RN uigh s MBkY&:8h PREAA IS e
formation of a bateralenild) ghapestjaittemathapirespetegapes, fermentation in vats of less than 5,000
liters capacity over 20-25% of said volume, reproduction of obtained wild autochthonous yeasts,
achieving 3,5 to 6% in volume of alcohol, further topping ups every 7 to 15 days, stepwise

fermentation withPi@ ShRAPSEBtS, ShArRBl QPR RS A WiNECsRI0BIaYAH S OBBAHIRIMK I e ch

stage an increagisirAleRei eI egnirRIel vWillgetapentation of all the sugar and obtaining a wine of
final alcoholic grade thwan 14 t0 21% in volume. D S%RIPTION OF THE DRAWINGS Figure 1
rans f{?n]&

corresponds to sedimeAl of & CHsK & %?ef%ivr\{ao 5E an%)lugﬁoggae\ﬁtﬁ{hérﬂsb asglccr)%tép gasRWith

18.2% alcohol contentolioshredeliéiting plarskin YPD medium (yeast extract-Peptone-Dextrose).

F?gure 2 shows in a Se&@f@f@%@r@aﬂ%@k&ﬁﬂrw W@u&%@ﬁs&sWFﬂWa%@Wﬁ?cYﬁéﬁlfaacﬁ‘ﬂ@tK?"QW Yeast 3
Figure 3 presents a S?}ri'nﬁ%m the lower part of the tank and another of thehﬁ'?é)]e fermentation tank

sediment of the 2008 dNRHOYAT B AT BRRRAR Y AARRERIR BRI ARt 5eIBAY to

slow growth yeast. Figarmdneioallgaskrresponds to the 2008 vintage, presenting a sample of the lower

part of the tank ang,a0oHhe! ofiE.ArARE JPIRRIRI AL AEAIME UnipshRdnedium, appreciating

filamentous fungi, abundant presence of white yeast and a small presence of yellow yeast. -6 In
Figures 5.1 and 5.2 the right hand column is an YPD medium without glucose undergoing an increase
in its ethanol lepatehhavieftdumacheoluam mhewsplatproaiiofidk megicunfeonrtaimnngrtstigiusesicAt the

left hand side of the @%‘}%"gféﬁ%éﬁ&d&?i&% eesiﬁépuﬁ‘ﬁ'aciﬁgﬁe%%ﬂ%ﬁ[ﬁ@f@

late. All re divided
into three zones se each respective zone wi e%&gffsﬁdvnﬁ éﬁ%%v ai?éast 2
and Yellow Yeﬁtfsrm%ﬁ@élpmglﬁ@@ Hﬁ@ﬁe‘ﬁt@' Wéﬂé@%tﬂﬁf@ﬁ@we@%ﬁﬁ?s@ﬁafﬁé XN ¥ dipase Slow

Growth Yeast Z,amnskd glieyéprRashstiangRitimedium with 1% glucose at elevated ethanol levels.
Equally, all the plates are divided into three zones seeding in each zone each one of the strains.

However, in known art there are no references to vineyard culture focusing on

attainment of wild yeast strains to perform total sugar fermentation.

A method to obtain wild yeasts achieving total sugar fermentation and guaranteed to

overcome wine infections would undoubtedly be of practical interest.
DESCRIPTION OF THE INVENTION

The present invention is related to a culture method of a vineyard resistant to
meteorological and/or climatic roughness through development of deep and strong
roots, a culture method through which wild yeasts achieving the wine fermentation
process develop; and a method of thorough fermentation to obtain total transformation
of sugar into alcohol, developing and multiplying these wild yeasts in grape juices and
achieving a high alcohol degree, totally superior to that obtained through conventional

fermentation practiced to date.

The natural culture method consists in obtaining a totally natural wine, starting by
grapevine selection, such that the grapevine develops and produces fruit by itself and
through its own yeasts. Human intervention focuses on the preparation of the soil,

cultivating the herbs for further burying as organic yield to the soil “in situ”, with no



Figure 7 presents microscopic view morphology of separated white yeast seeding. Figure 8 presents
microscopic view morphology of separated white yeast Z?(_aeding after an advanced growth. Figure 9
corresponds to microscopic view of separated slow growth yeast seeding. Figure 10 corresponds to
the same Figure 4 plate from which some hyphas - cylindrical filamentous elements characteristic of
the majority of fungi -, are obtained in a fermentation must are to be analyzed. Figure 11 presents one
of the hyphas vAGIECTh QUARETRE hWhASeR)Ge 172 p PRIENRECHRf BN AHEINAhYhERE of
Figure 11, obsettépgitisontss soilbfiskifl Fottwitg ghite giddsdainecthieg @ncenfimntzigirntsmalhadbs of
Figure 12 are é‘aﬁ%"ﬁﬁt RIGVER b iR ARNIRG AP %%%B?ﬁﬁﬁ?@él%?%s%‘tﬂ {nape QngaPOg%%t%H’SS'O”

from the samplé in fermentation in a medium wit Yo cOmmel sugar (sucrose). igure 16 is a
photograph of £%88¢H8d #k RdrNHSAPAdE R Uy, éiiesigh I GRTERE YaRFpIc RSTERPR RRERINOT beet

molasses with {2 . 23¢as1derassopmint; fewesdit isradhatosieanbasameekiigskngawb@anodue to
CO2 emission from the sample in fermentation of pure sugar cane molasses with 40% sucrose

content. Figure"l@?gsa?photograph of a foamed flask, said foam due to CO2 emission from the sample
in fermentation of beet molasses with 12.2% sucrose content. Figure 19 is a photograph of a foamed

flask, said foamryedaie@B&Imssiom i dhg sameln B iesatalion aheraRalpssrmwilids 4%
sucrose content. Figure 20 is a photograph of a foamed flask, said foam due to CO2 emissjon from the

sample in ferm&Mefiont'Gi e etomBfa R iGaa s 99keduBRE c ShtdIRT FiGSRe ZEMEYMhotodPalSh of a
foamed flask, saidtfpératidueatal GOR qredsioméranm tie Samplearide nerdstichasfisudgrsldpomy starch

with 20% Starcl aneRalAomn AR io%sat@gmmr@nh ke (26 sl S R IR 02

emission from the sample in fermentation of sugars from starch with 40% starch concentration. Figure
23 is a photogrifiHefMOs At &18hI8TASNAHRR & BUIS EAA R T i Wiiinthe RFtetARhtation
of sugars from vegeigdsaatirioHolgurenddrise phiotagidanh afenfaamned tabeorsaithinanrelustodnkp2

emission from tll%?‘msr%g%ghecé@ fgfr rgﬂ%nft%ﬁitogu?fa‘lc’é@%fstﬁreos ﬁ/%%%t%lnr\ﬂ%ﬁerﬁént where the grapevines

have been cultivated at, solving an actual problem consisting in that fermentation with a

high degree of alcohol could not be obtained through wild or indigenous yeasts.

Essential characteristic stages of the natural culture method are:

selection of a variety of natural autochthonous grapevines, having a natural

origin with no grafting,

- fertilizing said grapevines with compost obtained from the soil's own organic
matter,

- collection of grapes in a delayed fashion,

- no addition of other nutrients than those of the soil itself.

The thorough fermentation method with wild grapes’ yeasts reminisce the soail
possessing his organoleptic properties; and more important, they ferment the totality of
sugars contained in the grapes. The thorough fermentation method does not employ
any type of additional yeast, fermenting only through wild yeasts of the own grapes, that
is, fermentation is accomplished with yeasts obtained from grapes grown by the natural
culture method. These wild yeasts of the own grapes whose properties greatly
reminisce the soil are capable of fermentation even with high alcohol percentages. In
wine cellars there is evidence of an evolution in time of wild yeasts yielded by grapes,
wherein an enhancement and standardization of flavors, aromas and bouquet has
taken place, as alcohol was ever much better until 2004, wherein its properties have

stabilized, yielding since then wines more regular as to their properties.



PREFERRED EMBODIMENTS Embodiment No. 1. Resistant vineyard culture method. a). Culture
conditions: Work initiated in 1989, selecting Bobal, Crl_Jj,;ild_era, Royal and Tardana autochthonous
grapevines. Since the very beginning agriculture was totally natural, no chemical or organic fertilizer
was employed except compost elaborated with herbs from the soil wherein the grapevines were
planted. The former object corresponds to the First -8 Object of the Invention, resistant vineyard
culture method, consisting in achievement of resistant grapevines by themselves, able to be
self-sufficient aRdrtedymoren tie gail'sugivnfautketitotherethy devitopiild deapeanysisgerenissThus,
the grape acqujges.: n% reminisci étg i gé - ﬁ'v T, . WA

imigation though B ey B e L B S e o
(between 300 t8BORAA (i HaANOFR REXRIGIBTRS FBARCEH B Fiightybjbet Bethed Rl &misrersthe
culture type, fuitermeieRRAENIRG RIRMTIONHRIILIAL! Fradicconditipi-etivarstwIITeREIY Biftaverapes’
M b S Gl N SRR
since grapes héld oh périectiy due Mam VAC) cUltiremAnner. Yhese grapevines ex nded across the
land, the plantatioretianpighiasinifeorientaionaiavdoatedrin sualiG®shoritearRRebERidiogere two
small woods at both sides of same. Years 1996 and 1998: grapevines started production of grapes of
different flavors_and aromas after 6, 7 1years, acquiring a better production quality every year. Wine
was made with FatN) EOFBEREE Sh 31 S 855 2L AP 15 e SE iR BB RS Invention. This type
of late culture attains #ohiggtiatcohahagehdédogriapeshjdideanithlBedsedhglapestotally natural manner,
relying only on wild yepsts.ARRRATRO RSS! thakiss BiriheRnassing tieospesaized qpigion
that wild yeasts hardly survive and develop in media with such high alcohol contents. Although they do
not acclimated to mor¥%efol graduation, by 1998 they changed aromas. It is known that yeasts are
very sensitive living be#gsdaadah sefeoisdiney avidgtads@iti@antlinptingsodbriseimigB,Blecohsds in
graduations. Year ZOO%IA?ﬁg%er%p&ﬁ(&Ithe First Object of the Invention, the first commercial harvest
was collected through a [Ate vin age, I times of fog and especially after autumn rainfall. According to
the invention, althougHOANEIRPIRG ENSta¥RAS IiSEptdYfber grapes fatten; nevertheless, autumn
rainfall thickens the skifepihv@apPrsiBaRety heH faitenfeghdhyeanpeaiitipis theneasioaf the
Second Object of the Invention: wild yeasts thoro.ugeh f(érngentation method, sf'ilag %XE%StS intervening
further in the innovatifé’gﬁegsgﬂvf%ﬁ%? taf %}'Sge'gs.a? ié‘@&ﬁﬁh‘&%eﬁ%s 886 j@%&cgp{ﬁ%e’
Invention, wine is obtaintidfestadueaivngod alilthersyuss’ dadreblgithngresse giajed, aitobeticofieds than
5,000 liters, over 20-25%,~fs3d ¥ohmEQl AN gAUIvalent proportional relation, to reproduce the yeast,
that is, the wild or natural yeast of the grapevine. fermentation duration: 15 to 20 days reaching 3.5 to
6% volume of alcohol. from this wild grapes' barrel, 15 to 20% of the container's volume was added
every 7 to 15 dayESQRIFONDINGE StepviiRA fgrR@atation and contributing in this manner oxygen and
nutrient to the yeasts, raising alcoholic graduation until all the sugar is fermented, and achieving final
alcoholic grade between 16-19% alcohol volume. 2.1 Production since 2002: In 2002 and 2003 juices
were produced et e & SCHIRENIIS ERARMH SR QLA ERTHAGoH of’AleBIRorhabdesims™ aha

18.98% volumesecond cask with 18.2% alcohol content, both seeded in plates in YPD medium (yeast

extract-Peptone-Dextrose).

Figure 2 shows in a seeding in YPD medium White Yeast 1, Slow Growth Yeast 2 and

Yellow Yeast 3.

Figure 3 presents a sample of the lower part of the tank and another of the grape
fermentation tank sediment of the 2008 vintage, in YPD medium, appreciating

filamentous fungi that might belong to slow growth yeast.

Figure 4 equally corresponds to the 2008 vintage, presenting a sample of the lower part
of the tank and another of the grape fermentation sediment, in YPD medium,
appreciating filamentous fungi, abundant presence of white yeast and a small presence

of yellow yeast.



In this manner a wine is obtained with body and very good alcohol, thus assuring its quality in time and
with very good flavors, reminiscing the environment and the soil, said aromas reminiscing the fruit they
came from and obtaining a characteristic bouquet and personality that, due to the longevity of the
grapevines (old vineyards with more than 70 years), obtaining a greater quality in fermented juices. 2.2
CHARACTERIZATION OF AUTOCHTHONOUS WILD YEASTS According to the Third Object of the
Invention, Method to obtain autochthonous wild yeasts, yeasts causing fermentation corresponding to
the Second ObjacFigiltiee IBizeatidnS2eriesuigjectenhio dahonatisyastudits, metiactingitreprtegknade/e

samples of the MHE‘S@}S@?&“&&&%c$€é§8!%5&scé¥ﬂ1%?ﬁt&q?%ﬁ‘ Rlgs |BE'RE}9§7‘%;§%@§%%%|‘§%§9%@OQ pyrere:

sample of sediment sk containing an ethanol percentage o VO .7% from
now on. sampl@eHiYBHAARAARASHEHEREK Whibs ittt ke alwes, deotes! Vlinnes18.2%
from now on. -dfrahoiSRMpieBYESIERRAREE PlateaeeniRiNINGN PRI igeE bsbovscamexarle of
the results obtained whereinice tpes,of diferentsolonieere, abserved: 2 & sappls,ofthe three
types of yeast WAS Taken ang deeded tha new plate’in mediim so tT1ey coda grow in grea%er
amount and codlatigénbetter differentiated, see Figure 2. An arrow points out each one of the yeasts in
this Figure 2, thus distinguishing White Yeast 1, Slow Growth Yeast and Yellow Yeast 3. 3- With the
yeasts perfectly defined and differentiated, its growth capability was determined. The same amount of

each type of yeadtif RARRFNERPBAUARE ATiiNg HKGRY R EONHIGING 3E s34 REPYBW G5t
yeast in fact gréwaatiaYdboverviedst tBain the Dtherdiwo. WitiNad sgiogoles ateete takeh etltarfobrievelsks but

now from the feemepiatign fankand the 4RRRYINRAMR 2 SBMNS QIR NG e 18 ibeBottameRgit of

the tank was taken. another sample of the sediment in the fermentation tank was taken. The two
samples were $B2§E&$two plates in YPD medium observing occurrence of some filamentous fungi
indicated in Figure 3 and better viewed in Figure 4 with an arrow, supposedly coming from slow growth

yeast 2 that, in the fermentati ro is found in form of fi fungi, to further.evolve to the
yeast form obta'?qu%ﬁ%r?n é’én%%h%’ﬁ%%gg‘z@? tﬂg%%v%é%a sgégt%%%%%%v%ﬁiﬂ%ggta%{asﬁgqlnﬁ% lesser
amount yellow yeast 3. 2.3 TESTS OF ISOLATED YEASTS AT DIFFERENT ETHANOL

CONCENTRATHQINS @.proeadingef clysetnaasHammiegnieaseasisd whnwieafieasisahdifferent

ethanol and glucos%concantratichns. Glycerinates of each of the three yeasts were carried out and
seeded in med @ AN AP Manol levels to see their development capability. Two types of media
were prepared, one with glucose (1%) and another one without glucose. After some unsuccessful

preparation intefisia § EbrEaBeHIT W i GHIROELIRGE Slsvpied SPSRRNGRIRRS g hianmhdluidize in

excess the YPD medium, an adequate procedure was carried out. The medium solidified by increasing
the amount of agar depending on
Figure 10 corresponds to the same Figure 4 plate from which some hyphas - cylindrical

filamentous elements characteristic of the majority of fungi -, are obtained in a
fermentation must are to be analyzed.

Figure 11 presents one of the hyphas whole, including its head.

Figure 12 presents an enlargement of the hypha's head of Figure 11, observing it is

made up of small cells.
Figure 13 is an enlargement wherein small cells of Figure 12 are observed.

Figure 14 is a photograph of a foamed flask, said foam due to CO, emission from the

sample in fermentation in a medium with 60% commercial sugar (sucrose).

Figure 15 is a photograph of a foamed flask, said foam due to CO, emission from the

sample in fermentation in a medium with 70% commercial sugar (sucrose).



the amount of ethanol to be further added. The yeasts were seeded in these plates, carefully seeding
the same amount of yeasts in all plates, obtaining the fallowing results, see Figures 5.1 and 5.2: 1.-
White yeast grows appropriately in all ethanol concentrations and in great amounts either in medium
with glucose (1%) or in medium without glucose, for it can use as feeding source the carbon of ethanol
as well as the peptone and the yeast extract, all of them components of the YPD medium. 2.- Yellow
yeast presents BHfRh TP PRESEP i Oh @G h Ak niddiURAEL ALS & GreBs B HM i §lucose
media it grows sarigecinldmieenvahde of heediacatsestvgttdaseo guowsdre@niter colonies, but in a
much greater number of said colonies; producing in both cases a reduction of the quantity of yeast
obtained by increasing the percentage of ethanol. 3.- Slow growth yeast as well as yellow yeast grows
in a different maiEe dépa My G mkailtarestfasihFyriéerme grade. FnhruasentiemdR@vior is
opposite to thakafiye avveaasitdiers siglariesiantadiiimonmitbesitaihaose iesesicaigger size than
colonies in medium with glucose, although in smaller number of colonies. As to growth in different
ethanol levels, at higher ethanol levels they grow with more difficulty. b.- Yeasts growth at higher
ethanol concenfigtisnidrisfarthiratessep e wlan ddavrddiaskticaidvieamctease C.dutissitneremdhel limit
concentration regiaftél iRYeraeh iR F yeashdaisiashine 0o a RIRARR®IpEALhe amount of ethanol to
be added was rather high and the medium could have problems in solidifying, so the decision was to
increase concentration of agar in the medium from 2% to 3%. The amount of glucose employed in the
medium was 1%iglitreedliswipyoesuiishwire fulatartefaskysisdeast Jrevicsigifieanslyion &bbretiianol
concentrations..The, differance bRMNESTHSONGBRILELONRH2S 106 HRASLIEELtate. For higher
concentrations, growth rate is smaller, thus it took the yeast more days to grow but as can be
observed, the amount of grown yeast is very similar in all plates. - 12 - Yellow yeast grew in all plates,
but its growth wagusead, insspnitoglalss df ia tifinat sk seidethinhisegtow0o aéalssidrereforehgreater

growth was obss%r 581% ifﬂ Pé%eesny%{'ltg PZ(; %‘?% &%’{% Setgsapv%vd 't ﬁs 611gjgélgt%(r)(?]\{\(/atrl;&.yeas.t grew in a great

number of colonie I a concentration o volume an er ethanol concentrations it did not
experiment any growth whatsoever. Therefore in a preliminary way as a conclusion, slow growth yeast

does not resist giaacl CRNEPHEREHA O BOF ki abEnRUE FI 2S00 upiUaten WhBabits weassitesitdmvigey high
concentrations of etk|1ano1j' as fo{tﬂk/ellmfv%east it is ve%% iffi%ul 9, row in all ethanol concentrations,
thus growing ins\e/lgw %ﬁ%ﬁ@?ﬁg 4RSS RIS BV rhégghér é%%h%qqg%‘rsatf%%ted ethanol levels
in these plates were: 40%, 45%, 50% and 60% volume. Results obtained (see Figure 6), were: White

yeast grows signifigansly i alb ke BPUgRAh S Hasthanel walaednere ds, amakisrirsgrgase in
the amount of yeast1 possibly because at this level it is affectedoby toxicity of ethanol. Slow growth
yeast doesn't g?@WQ ﬁ\.ﬂgﬁ@/rﬁ%{f@tmn of sugars from starch with 40% starch concentration.

Figure 23 is a photograph of a foamed tube, said foam due to CO, emission from the

sample in fermentation of sugars from vegetal matter.

Figure 24 is a photograph of a foamed tube, said foam due to CO, emission from the

sample in fermentation of sugars from vegetal matter.
PREFERRED EMBODIMENTS

Embodiment No. 1. Resistant vineyard culture method.

a). Culture conditions:

Work initiated in 1989, selecting Bobal, Crujidera, Royal and Tardana autochthonous
grapevines. Since the very beginning agriculture was totally natural, no chemical or
organic fertilizer was employed except compost elaborated with herbs from the soil

wherein the grapevines were planted. The former object corresponds to the First



Yellow yeast does present signs of growth in some of these plates but it seems to be a residual growth
due to the great amount of yeast seeded with the handlg and remaining in the seeding line. d.-
Morphology of the different yeast types The different types of yeasts were observed under the
microscope. Figures 7 and 8 show images corresponding to white yeast 1. Figure 8 shows a great
number of cells in reFroduction. Figure 9 shows images corresponding to slow growth yeast 2. Figure

10 shows imag@QIEshAsHE AT S IS FHRRE SR Lyife GG A OfRISHISHB RERIEHARRR A the
2008 vintage, whsistanthyzipesiase bppheciataded;ighke tblbeheslfssuffages eocasoryling teasvitole

hypha of Figur : i i 's head. Figure hﬂWﬁ [ I, ing to
an enlargemene?%vﬁ t@ﬁgﬁ%‘g{?é%y %&%&Mﬁ%ﬁ%’seﬁﬁné@%fé&ég by s'r;ﬂa?ﬁg §§ﬁ§% -_6?@8 ’_%%gure
13 shows imagBavestraBpfefMRptESSHURF B § 1o Relih an &sy PG IsE R o fffigIReVES. NthisdgadieNs
resemble thosehigg vawfal thees|awhgrawthwaasihde s8ed-ighi endsicdinsiug Bdhensizalafrhelimgida’s

head cells is bi rand i llular membra hicker than those of the cells ohserved.in the slow
ronth yonst 2 CEEmaEE LG Ao O R R P e SR B AL
SUGAR) FERMBTUON @K the culture tyredituiiierpreieaeaabiintsatieptaiinruifiehih c boatie veadivng

weight/volume gf gospoereialfudate jhgBediyn components are: monopotassic phosphate 0.5%
ammonium sulphate 0.2% heptahydrated magnesium sulphate 0.004% yeast extract 0.1% water

b) Collection chronology and characteristics of grapes:

- Year 1990: grape was collected later on, since grapes held on perfectly due
mainly to culture manner. These grapevines extended across the land, the
plantation having a south orientation and located in a microclimate, since there

were two small woods at both sides of same.

- Years 1996 and 1998: grapevines started production of grapes of different
flavors and aromas after 6, 7 years, acquiring a better production quality every

year. Wine was made with lately collected grapes, corresponding to the Second

Object of the Invention. This type of late culture attains a high alcoholic grade
between 14° and 16° alcohol in a totally natural manner, relying only on wild
yeasts appearing in the must that is, greatly surpassing the generalized opinion
that wild yeasts hardly survive and develop in media with such high alcohol
contents. Although they do not acclimated to more alcohol graduation, by 1998
they changed aromas. It is known that yeasts are very sensitive living beings

and it seems they are gradually acclimating to these high alcohol graduations.

- Year 2002: According to the First Object of the Invention, the first commercial
harvest was collected through a late vintage, in times of fog and especially after
autumn rainfall. According to the invention, although normally when it rains in
September grapes fatten; nevertheless, autumn rainfall thickens the skin of
grapes impeding their fattening, thus appearing here the yeasts of the Second
Object of the Invention: wild yeasts thorough fermentation method, said yeasts

intervening further in the innovative sugar fermentation process.

Embodiment No. 2. Wild yeasts thorough fermentation method



Sugar concentrations are: 1, 2, 10, 15, 20, 25, 30, 40 and 50%, all of them in weight/volume
percentage. Preparation of white yeast 1, yellow yeast g,_slow growth yeast 2 strains to be inoculated
in different media: The yeasts are seeded in liquid medium YPD (5 ml), colonies of the different strains
grown in plates of YPD medium, each strain separately, and agitated during 24 hours at 240 rpm and
28gC. Once this time has elapsed and all the strains grown, 20 pl of each of them are placed in a test

tube with 5 ml SIAFREUBE B BTG HSANGRL i B IMYEBEORRES PREHER 240 rpm during 24 hours.

Once this time has elapsed each medium presents the following growth Test No. 1 No. 2 No. 3 No. 4

No. 5 No. 6 No. 7 NO'glam&a%r%ogﬁﬂ?ﬁﬂ;é’eg%érpg@%%ressed grapes, in vats of less than 5,000
liters, over 20-25% of said volume, or an equivalent proportional relation, to
reproduce the yeast, that is, the wild or natural yeast of the grapevine.

- fermentation duration: 15 to 20 days reaching 3.5 to 6% volume of alcohol.

- from this wild grapes’ barrel, 15 to 20% of the container's volume was added
every 7 to 15 days, performing a stepwise fermentation and contributing in this
manner oxygen and nutrient to the yeasts, raising alcoholic graduation until all
the sugar is fermented, and

- achieving final alcoholic grade between 16-19% alcohol volume.

2.1 Production since 2002: In 2002 and 2003 juices were produced with 15.5° alcohol,

obtaining in 2004 a concentration of alcohol between 15.5 and 18.98% volume.

In this manner a wine is obtained with body and very good alcohol, thus assuring its
quality in time and with very good flavors, reminiscing the environment and the soil, said
aromas reminiscing the fruit they came from and obtaining a characteristic bouquet and
personality that, due to the longevity of the grapevines (old vineyards with more than 70

years), obtaining a greater quality in fermented juices.

2.2 CHARACTERIZATION OF AUTOCHTHONOUS WILD YEASTS

According to the Third Object of the Invention, Method to obtain autochthonous wild
yeasts, yeasts causing fermentation corresponding to the Second Object of the
Invention were subjected to laboratory studies, extracting representative samples of the

wine produced.

Samples: Collected samples belonged to the 2004 vintage and were:
- sample of sediment of a cask containing an ethanol percentage of 17% alcohol
volume, 17.7% from now on.
- sample of sediment of another cask which alcohol content was 18.2% alcohol

volume, 18.2% from now on.

Study of samples in plates:



20% 25% 30% 40% 50% 0D600 5.74 7.48 8.35 6.97 6.21 5.21 5.51 3.84 4.40 Concsugar: sugar
concentration 0D600: optical density at 600 nm. - 14 - determined volume of culture medium. The
difference measured by spectrophotometer between fn]teﬁsity of light emitted by the lamp and that
reaching the detector once the sample is traversed, that is, the amount of light absorbed by the cells

should be greater corresponding to a greater number of cells in the sample.
1- Samples were seeded in plates containing YPD. Figure 1 shows an example of

the results obtained wherein three types of different colonies were observed.

2- A sample of the three types of yeast was taken and seeded in a new plate in
YPD medium so they could grow in greater amount and could be better
differentiated, see Figure 2. An arrow points out each one of the yeasts in this
Figure 2, thus distinguishing White Yeast 1, Slow Growth Yeast and Yellow
Yeast 3.

3- With the yeasts perfectly defined and differentiated, its growth capability was
determined. The same amount of each type of yeast was taken and seeded in a
new YPD plate confirming the so called slow growth yeast in fact grew at a

slower rate than the other two.

4- New samples were taken, not from casks but now from the fermentation tank
and the 2008 vintage.

- asample from the liquid in the bottom part of the tank was taken.

- another sample of the sediment in the fermentation tank was taken.

The two samples were seeded in two plates in YPD medium observing occurrence of
some filamentous fungi indicated in Figure 3 and better viewed in Figure 4 with an
arrow, supposedly coming from slow growth yeast 2 that, in the fermentation process is
found in form of filamentous fungi, to further evolve to the yeast form obtained in casks.
In the plates there was also abundant white yeast 1 and in a lesser amount yellow yeast
3.

2.3 TESTS OF ISOLATED YEASTS AT DIFFERENT ETHANOL CONCENTRATIONS

a.- Seeding of glycerinates from the three yeasts — Growth of yeasts at different ethanol
and glucose concentrations.

Glycerinates of each of the three yeasts were carried out and seeded in media with
different ethanol levels to see their development capability. Two types of media were
prepared, one with glucose (1%) and another one without glucose. After some
unsuccessful preparation intents in YPD medium with ethanol since -elevated
concentrations of ethanol fluidize in excess the YPD medium, an adequate procedure

was carried out. The medium solidified by increasing the amount of agar depending on



These growth values afford an idea that these yeasts have great resistance to high sugar
concentrations. The test tube content was transferred if 0 a flask with culture medium at its
corresponding concentration, leaving a total volume of 40 ml. It was agitated at 240 rpm during 4
hours, so inoculated cells would multiply. Once this time elapsed the agitation stopped leaving cultures

at 31gC in anaerobic conditions. A small a%:%ation (22 g@r%followed so cells would be well spread in
the whole cultufd® AMAKNtiAlethaner ebratitinelegete o NE B BRHT dMEIESSRBAR M Rt P\ RiRLes
determined thedaltdwin geeitigbththadthe nohSuipluireBstbais @lblplaes]ricbidetingdtbdtéaiovgrie

following perce%; gs:dl [t ti centage (/0) Final sugar percentage (/0) 1 0,052 2 0,049 10
0,947 15 4,988 %%58%2@ ,024%%{ é?l,g 38 40
1.- White yeast grows appropriately in all ethanol concentrations and in great amounts
either in medium with glucose (1%) or in medium without glucose, for it can use as
feeding source the carbon of ethanol as well as the peptone and the yeast extract, all of

them components of the YPD medium.

2.- Yellow yeast presents a different morphology depending on the medium containing
glucose or not. In glucose media it grows in big colonies, while in media without glucose
it grows in smaller colonies, but in a much greater number of said colonies; producing in
both cases a reduction of the quantity of yeast obtained by increasing the percentage of

ethanol.

3.- Slow growth yeast as well as yellow yeast grows in a different manner depending on
the medium containing glucose or not. In this case, the behavior is opposite to that of
yellow yeast, thus colonies in medium without glucose present a bigger size than
colonies in medium with glucose, although in smaller number of colonies. As to growth

in different ethanol levels, at higher ethanol levels they grow with more difficulty.

b.- Yeasts growth at higher ethanol concentrations

In further tests ethanol concentration was increased to determine ethanol limit
concentration resisted by each type of yeast. This test posed a problem since the
amount of ethanol to be added was rather high and the medium could have problems in
solidifying, so the decision was to increase concentration of agar in the medium from

2% to 3%. The amount of glucose employed in the medium was 1%.
The following results were obtained:

- White yeast grew significantly in all ethanol concentrations. The difference
between concentrations was the yeast growth rate. For higher concentrations,
growth rate is smaller, thus it took the yeast more days to grow but as can be

observed, the amount of grown yeast is very similar in all plates.



31,137 50 40,333 Therefore reduction of sugar contents is observed in all the flasks, indicating
fermentation has been accomplished at all tested con_Cff'grations. The amount of ethanol that could be
found in these cases is theoretically described as follows: for example, for the initial 20% sugar
concentration a final concentration of 9.5% sugar is obtained, this means that 10.5 g. of sugar are
consumed in 100 ml of initial juice. - 15 - C61-11206 + 2 P 2 ADP 2 CH3-CH20H + 2 CO2 + 2 ATP
The stoichiometric reldffIREYGREFE AR Bl BKEASMBYLEYIBIQEE MRS MBIl &irspiBe fHeiBtdifed. 100
ml of juice-> 10.5 grandifiglucnsebsbrbegfanhagtronseat=all). 0F&: rfokeg yreass (vt veasebsel8edl6

gr/mol) 0.058 mol glu - - | et ' 1:2) 0.116 mol ethanol-*5.370 grams
ethanol (MP ethanol j&%%%%‘&#%%%@/%%%ﬁ%ﬂa{%ﬁgﬁ*g 6.806 ml ethanol (ethanol density = 0.789

grim!) Summary: 100 ml of juice -> 6.806 ml ethanol. Considering real yield is 80% of the theoretical:

6.806x0.8 = 5.445 ml gfwihgraalthl hedds drethenexajnale dignbandnidiabrie%o feprcepHalinmadisugar a

final approximate concepiragn,of alephol gl R A% s obained. Sines |t seems Hiese yeast sualps
resist without difficulty su&ar concentrations up {o% % as%ﬁowing stsep the sugar EShcantration was

increased. Tests weredheadie Wieise@vend 70% (weight/volume) sugar concentrations, see Figures 14
and 15, observing the formation of foam produced by CO2 bubbles from fermentation. These media
were agitated during 72 hours at 28gC and 240 rpm. To check that strains grow with no difficulty in

these media so conBEMIARA R AIGHPIRRL SPREASHRFORTHF BTk AN ¥8aRad95R A9LFES Eind the

results obtained wetkaf6l Sogaer@tation conditions over 25% volume, while white yeast resists very
high concentrations of ethanol; as for yellow yeast it is very difficult to grow in all

ethanol concentrations, thus growing in very small amounts.

c.- Yeast tests at even higher ethanol levels
Tested ethanol levels in these plates were: 40%, 45%, 50% and 60% volume.

Results obtained (see Figure 6), were:

- White yeast grows significantly in all plates, although at 60% ethanol volume
there is a marked decrease in the amount of yeast, possibly because at this
level it is affected by toxicity of ethanol.

- Slow growth yeast doesn’t grows in any plate.

- Yellow yeast does present signs of growth in some of these plates but it seems

to be a residual growth due to the great amount of yeast seeded with the handle

and remaining in the seeding line.

d.- Morphology of the different yeast types

The different types of yeasts were observed under the microscope.

Figures 7 and 8 show images corresponding to white yeast 1. Figure 8 shows a
great number of cells in reproduction.

Figure 9 shows images corresponding to slow growth yeast 2.

Figure 10 shows images corresponding to must in fermentation collected from the
fermentation tank of the 2008 vintage, wherein hyphas are appreciated.

Figure 11 shows images corresponding to a whole hypha of Figure 10, perfectly
observing said hypha’s head.

Figure 12 shows images corresponding to an enlargement of the hypha’s head of

Figure 11, observing it is formed by small cells.



70 0 D600 12.6 6.1 It is confirmed that strains grow even in medium with a 70% sugar concentration;
at the end of fermentation of this juice theoretical alco_h1 ic grade to be obtained would be 45.37g.
Calculation algorithm of this datum is presented further."The reaction describing alcoholic fermentation
is as follows: CsH1205 2 P 2 ADP ---, 2 CH3-CH201-1 + 2 CO2 + 2 ATP  The estechiometric
relation shows that for each mol of glucose two mol of ethanol are obtained. 100 ml of juice-> 70

grams glucose 70 GigHR HRuesausTaagss AsieRRedag s Yricels Lo1aHg dhy: AvBljas gead of

figure 12. These cells resemble those observed in the slow growth yeast 2, see
Figure 9; although the size of the hypha’'s head cells is bigger and its cellular

membrane thicker than those of the cells observed in the slow growth yeast 2.

Embodiment No. 3. CAPABILITY OF MIXED CELLS IN SUCROSE (COMMERCIAL
SUGAR) FERMENTATION.

A culture medium is prepared in flasks with different concentrations weight/volume of
commercial sugar. The medium components are:

monopotassic phosphate 0.5%

- ammonium sulphate 0.2%

- heptahydrated magnesium sulphate 0.004%
- yeast extract 0.1%

- water

Sugar concentrations are: 1, 2, 10, 15, 20, 25, 30, 40 and 50%, all of them in

weight/volume percentage.

Preparation of white yeast 1, yellow yeast 3, slow growth yeast 2 strains to be

inoculated in different media:

The yeasts are seeded in liquid medium YPD (5 ml), colonies of the different strains
grown in plates of YPD medium, each strain separately, and agitated during 24 hours at
240 rpm and 28°C. Once this time has elapsed and all the strains grown, 20 pl of each
of them are placed in a test tube with 5 ml of the corresponding medium in each tube,

agitating them at 240 rpm during 24 hours.

Once this time has elapsed each medium presents the following growth

Test No.1 [No.2 | No.3 |[No.4 |No.5 |[No.6 |[No.7 [No.8 |No.9
Concsygar | 1% 2% 10% 15% 20% 25% 30% 40% 50%

ODgpo 5.74 7.48 | 8.35 6.97 6.21 5.21 5.51 3.84 4.40

Concgygar: Sugar concentration. ODggo : Optical density at 600 nm.

Absorbance is measured in the tests to evaluate cellular growth in culture medium.

Measurement of absorbance is directly related to the amount of yeast cells in a



0.338 mol glucose-> 0.777 mol ethanol (stoichiometric 1:2) 0.777 mol ethanol-> 35.8 grams ethanol
(MP ethanol = 46.07 g/mol) 35.8 grams ethanol -> 45.37 ml ethanol(ethanol density = 0.789 g/ml)
Summary: 100 ml of juice -> 45.37 ml ethanol. Considering real yield is 80% of the theoretical:
45.37x0.8 = 36.30 ml of ethanol, or a concentration of 36.35 vol. Embodiment No. 4. CAPABILITY OF
MIXED STRAINS IN MOLASSES FERMENTATION (OBTAINED FROM SUGAR CANE) WITH
DIFFERENT DASUHERES Siyae i 18884 e rEG<UHSIEN58 0487 HERUPE TREEH RN GiPgIRter
molasses differeainditutipnsnsiereiigbedmitest bghhwitingd sinditdsmbefactidifférenikesagar tevelshd he

medias Compoaan ol 18 B et e e R P R PR B . o

Water 150 ml corresponding to a greater number of cells in the sample.

These growth values afford an idea that these yeasts have great resistance to high

sugar concentrations.

The test tube content was transferred into a flask with culture medium at its
corresponding concentration, leaving a total volume of 40 ml. It was agitated at 240
rpm during 4 hours, so inoculated cells would multiply. Once this time elapsed the
agitation stopped leaving cultures at 31°C in anaerobic conditions. A small agitation (22
rpm) followed so cells would be well spread in the whole culture. At this time the
fermentation begun. The carbohydrates’ concentration was determined the following

week by the Phenol-Sulphuric Dubois Colorimetric Method obtaining the following

percentages:
Initial sugar percentage (%) Final sugar percentage (%)
1 0,052
2 0,049
10 0,947
15 4,988
20 9,506
25 13,024
30 21,988
40 31,137
50 40,333

Therefore reduction of sugar contents is observed in all the flasks, indicating

fermentation has been accomplished at all tested concentrations.

The amount of ethanol that could be found in these cases is theoretically described as
follows: for example, for the initial 20% sugar concentration a final concentration of
9.5% sugar is obtained, this means that 10.5 g. of sugar are consumed in 100 ml of

initial juice.

The reaction describing the alcoholic fermentation is as follows:



120 ml 100 ml 120 ml 40m1 Molasses 50 ml 60 ml 90 ml 180 ml 160 ml pure molasses % sucrose

12.5% 16% 23% 30% 40% 50% 15.-

CBH1205 +2 Pi +2ADP — 2 CHa—CHon +2 COZ +2 ATP

The stoichiometric relation expresses that by each mol of glucose two mol of ethanol
are obtained.

100 ml of juice — 10.5 grams glucose

10.5 grams glucose — 0.058 mol. glucose (MP glucose = 180.16 gr/mol)

0.058 mol glucose  — 0.116 mol ethanol (stechiometry 1:2)

0.116 mol ethanol  — 5.370 grams ethanol (MP ethanol = 46.07 gr/mol)

5.370 grams ethanol — 6.806 ml ethanol (ethanol density = 0.789 gr/ml)

Summary: 100 ml of juice — 6.806 ml ethanol. Considering real yield is 80% of the
theoretical: 6.806x0.8 = 5.445 ml of ethanol. That is, in the example from an initial 20%

concentration of sugar a final approximate concentration of alcohol of 5.4% is obtained.

Since it seems these yeast strains resist without difficulty sugar concentrations up to
50%, as following step the sugar concentration was increased. Tests were made with
60 and 70% (weight/volume) sugar concentrations, see Figures 14 and 15, observing
the formation of foam produced by CO, bubbles from fermentation. These media were
agitated during 72 hours at 28°C and 240 rpm. To check that strains grow with no
difficulty in these media so concentrated in sugar, the optical density of these two
cultures was measured and the results obtained were:

% Sugar 60 70
ODg0o 12.6 6.1

It is confirmed that strains grow even in medium with a 70% sugar concentration; at the
end of fermentation of this juice theoretical alcoholic grade to be obtained would be

45.37°. Calculation algorithm of this datum is presented further.

The reaction describing alcoholic fermentation is as follows:
CgHy20g + 2 P; + 2 ADP —» 2 CH3-CH,0H + 2 CO, + 2 ATP
The estechiometric relation shows that for each mol of glucose two mol of ethanol are

obtained.

100 ml of juice — 70 grams glucose

70 grams glucose ~ — 0.338 mol glucose (M.B. glucose = 180.16 gr/mol)



Procedure for strain inoculation is as follows: One colony of each strain, White Yeast 1, Slow Growth
Yeast 2 and Yellow Yeast 3 is seeded in YPD medium re-suspending them together in 1 ml of water.
AS ml aliquot of each prepared medium is placed in teSt tubes, inoculating 50 pl of the strains' mixture
in each tube. It is agitated at 240 rpm and 28gC. At 66 hours the strains show the following growth.

No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 % sugars 12.5 16 23 30 40 50 0D600 2.66
0.338 mol glucose  — 0.777 mol ethanol (stoichiometric 1:2)

0.777 mol ethanol  — 35.8 grams ethanol (MP ethanol = 46.07 g/mol)
35.8 grams ethanol — 45.37 ml ethanol  (ethanol density = 0.789 g/ml)

Summary: 100 ml of juice — 45.37 ml ethanol. Considering real yield is 80% of the

theoretical: 45.37x0.8 = 36.30 ml of ethanol, or a concentration of 36.35 vol.

Embodiment No. 4. CAPABILITY OF MIXED STRAINS IN MOLASSES
FERMENTATION

(OBTAINED FROM SUGAR CANE) WITH DIFFERENT DILUTIONS
Sugar cane molasses were used as base for culture medium. From molasses different
dilutions were made to test behavior of strains before different sugar levels. The starting

molasses had 78.9° Brix and 49.9% sucrose content.

The following table shows prepared media:

Composition of the mixtures water/molasses. Chzome
No. 1 No.2 | No.3 No. 4 No. 5 No. 6

Water 150 ml 120 ml | 100 ml 120 ml 40 ml
Molasses 50 ml 60 ml | 90 ml 180 ml 160 ml | pure molasses
% sucrose | 12.5% 16% 23% 30% 40% 50%

Procedure for strain inoculation is as follows:

One colony of each strain, White Yeast 1, Slow Growth Yeast 2 and Yellow Yeast 3 is
seeded in YPD medium re-suspending them together in 1 ml of water. A 5 ml aliquot of
each prepared medium is placed in test tubes, inoculating 50 pl of the strains’ mixture in
each tube. It is agitated at 240 rpm and 28°C. At 66 hours the strains show the following
growth.

No. 1 No. 2 No. 3 No. 4 No. 5 No. 6
% sugars 12.5 16 23 30 40 50
ODgoo 2.66 0.5 0.09 0.34 0.44 0.00




0.50.09 0.34 0.44 0.00 - 17 - OD600 values of each sample are independent from the others, it being
proof of how yeasts have adapted to that medium. The, following step consists in transferring an aliquot
of a 1/1000 dilution of the content of these tubes to its corresponding flask. Once the yeasts are
inoculated to the flask, agitation is applied at 240 rpm and 28gC. At 16 hours they showed the

following growth: No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 % sugars 12.5 16 _ )
ODgq Vvalues of each sample are independent Trom the others, it being proof of how

yeasts have adapted to that medium.

The following step consists in transferring an aliquot of a 1/1000 dilution of the content
of these tubes to its corresponding flask. Once the yeasts are inoculated to the flask,
agitation is applied at 240 rpm and 28°C. At 16 hours they showed the following growth:
No. 1 No.2 | No.3 No. 4 No. 5 No. 6
% sugars 12.5 16 23 30 40 50

ODgpo 2.48 1.05 0.33 0.33 1.01 0.00

From 16 hours on the agitation is reduced to decrease oxygen supply allowing
beginning of fermentation. Figures 16 and 17 show formation of foams produced by the
presence of liberated CO,, as product of the fermentation. Figure 16 corresponds to a
flask in which the sucrose concentration is 23%. Figure 17 corresponds to a flask in
which the sucrose concentration is 40%. It should be noted that molasses is a very
viscous fluid thus cells find much resistance to spread through same, that is the reason
why when molasses is not diluted with some water, cellular growth results practically
impossible as can be seen in case No. 6, resulting in pure molasses. Thus, strains
grow in 40% sucrose with no difficulty; at the end of fermentation of this juice the
theoretical alcoholic grade to be obtained would be 25.93° and according to calculus,

yielding an equivalent 20.7% volume.

Another experiment was carried out with molasses from beets; these molasses had a
76.8° Brix concentration. Sucrose content of molasses was 47%. The following

molasses dilutions were prepared for the preparation of media:

% sucrose Components

6.1 43.49 ml water + 6.51 g. molasses
12.2 37 ml water +13 g. molasses

18.4 30.47 ml water + 19.53 g. molasses
24.4 23.96 ml water + 26.04 g. molasses
27.5 20.7 ml water + 29.3 g. molasses
30.5 17.45 ml water + 32.55 g. molasses
36.6 11 ml water + 39 g. molasses

42.7 4.42 ml water + 45.58 g. molasses
47 50 g. molasses




23 30 40 50 0D600 2.48 1.05 0.33 0.33 1.01 0.00 From 16 hours on the agitation is reduced to
decrease oxygen supply allowing beginning of fermer]tféi(_)n. Figures 16 and 17 show formation of
foams produced by the presence of liberated CO2, as product of the fermentation. Figure 16
corresponds to a flask in which the sucrose concentration is 23%. Figure 17 corresponds to a flask in
which the sucrose concentration is 40%. It should be noted that molasses is a very viscous fluid thus
cells find much'Pe&i885BE45 SPrsd BT RTAMEE HeaSilnel QU AIEMAIN(ARTH NG KELRY EeAst
diluted with sorsenveiénpcelbitdalr aro\wtitaesliis 2nacticalydapesSsbizsasanyrbethesfteimoasekNd. 6,
resulting in pur%gﬂgg%ﬁgﬁ%sljhus, strains grow in 40% sucrose with no difficulty; at the end of
fermentation of this juice the theoretical alcoholic grade to be obtained would be 25.93g and according
to calculus, yielding an equivalent 20.996"08fumeCRemother experiment was carried out with molasses
from beets; these molasses had a #18g Brix conceggration. Sucrose content of molasses was 47%.
The following molasses dilutions W(irfé)repared fﬂr y}e preparation of media: % sucrose Components
6.1 43.49 ml water + 6.51 g. molassé€s12.2 '

18.4 14.3
24.4 13.32
27.5 12.36
30.5 9.4
36.6 2.54
42.7 2.34
a7 -

This table indicates how from 30.5% sucrose, yeasts find more resistance for
reproduction, manifesting in a decrease in absorbance, although still at 42.7% persists

formation of foam having enough capability to carry out alcoholic fermentation.

This can be seen in Figures 18, 19 y 20. Figure 18 shows a flask with molasses in
which sucrose concentration is 42.7%; Figure 19 shows a flask with molasses in which
sucrose concentration is 18.4%, Figure 20 shows a flask with molasses in which
sucrose concentration is 12.2%. Results obtained, see Figure 18, demonstrate that a
juice can be fermented with sugar content up to 42.7%, this presuming a 27.68%, 28%
volume/volume ethanol (see theoretical calculus method previously presented
herewith), something really extraordinary. As pointed out since molasses is a very
viscous fluid, cells find much resistance to spread through it, so when molasses is not

diluted in some water, cellular growth is practically impossible.

Embodiment No. 5. CAPABILITY OF MIXED CELLS IN SUGARS’ FERMENTATION
FROM STARCH HYDROLISIS

The present embodiment is unquestionably of practical interest since starch is the origin
of treatments for production of both, bread or beer. Different dissolutions of starch in
water were prepared; starch is not soluble in water so it remains suspended. To
hydrolyze it a method of acid hydrolysis was used consisting in lowering pH to 0.8 with

sulphuric acid and agitation at 84°C during 6 hours.



37 ml water +13g. molasses 18.4 30.47 ml water + 19.53g. molasses 24.4 23.96 ml| water + 26.04g.
molasses 27.5 20.7 ml water + 29.3g. molasses 30.5_11794}5 ml water + 32.55g. molasses 36.6 11 ml
water + 39 g. molasses 42.7 4.42 ml water + 45.58g. modlasses 47 50 g. molasses - 18 - In these
media studied strains of 3 were inoculated and agitated at agitation was: White Yeast 1, Slow Growth

Yeast 2 and Yellow Yeast _
Starch concentrations used were: 10%, 20%, 40% and 50%, all of them referred as

weight/volume percentage. Once the starch was hydrolyzed pH was neutralized with
NaOH and strains from a saturated culture in YPD medium inoculated; a saturated
culture is one in which the number of cells remains constant, that is cells die and are
born in the same number. 170 ul of culture from each strain, the mixture of White Yeast

1, Slow Growth Yeast 2, and Yellow Yeast 3, were inoculated.
At 48 hours of agitation at 240 rpm and 28°C the media presented the following growth:

Initial percentage of starch in the flask

% ODew
10  0.749
20  0.556
40 0471
50 0.351

As shown in the previous table, the lower ODgy correspond to flasks prepared with a
higher starch concentration wherein yeasts find higher resistance to survive and thus
their number is smaller. At 48 hours agitation stops so there is no oxygen supply,
allowing end of fermentation. Figure 21 corresponds to a flask prepared with 20%

starch. Figure 22 corresponds to a flask prepared with 40% starch.

Since flour contains starch and yeasts are capable of fermenting starch, the use of
these three yeast strains simultaneously in the fermentation process may confer higher
guality, whatever the flour fermentation product desired, since the coordinated action of
the three yeasts will enhance in itself the fermentation process. Yeast that works better
in glucose (Yellow yeast 3) can cover the other two in media with a high content of
same (they must survive in 70% sucrose anyhow), Low Growth Yeast 2 can create a
veil favoring oxygen absence, providing all the advantages to produce a better
fermentation and lastly, White Yeast 1 can grow in medium of high ethanol
concentrations and maybe protect the other yeast species present in the process.
Consequently in any process where fermentation from fermentable sugars is present,

these yeasts can presumably provide a higher quality to the product obtained.

Embodiment No. 6: CAPABILITY OF MIXED STRAINS FROM VEGETAL MATTER IN
SUGARS’ FERMENTATION.



240 rpm and 28gC. Observed growth after a week of % sucrose 0D600 6.1 12.88 12.2 1122 18.4 143
24.4 13.32 27.512.36 30.5 9.4 36.6 2.54 42.7 20-

To carry out this experiment the Nicotiana glauca species was selected as an example
of vegetal matter from wild plants, taking samples from different parts of the plants as
root, green stalk, woody stalk and leaves. To obtain the plants’ sugars, these were
crushed and the crushing mixed with water, so soluble sugars of the plants dissolved in
water. At this point, the amounts (in percentage weight/volume) of sugar present in the
media were:

Sample Initial sugar percentage (%)
green stalk 1.98
woody stalk 1.53
leaf 2.19
root 1.61

The samples were inoculated with yeasts from a saturated culture in YPD medium. 35
pl of culture from each strain, White Yeast 1, Slow Growth Yeast 2 and Yellow Yeast 3,
were inoculated. These media were agitated at 240 rpm and 28°C for 48 hours; next
cellular growth and amount of sugar in the samples was measured to determine sugar
consumed.

Sample Sugar percentage (%) ODgoo
Green stalk 1.710 1.221
Woody stalk 0.93 1.411
Leaf 1.98 1.363
Root 0.77 0.865

Data show how yeasts consumed initial sugar. Agitation of media stopped to impede
oxygenation thus allowing beginning of fermentation. As well as in previous figures,

bubbles can be seen in Figures 23 and 24 as product of fermentation.

The experiment was repeated in media wherein sugar concentrations were higher. To
increase content of sugars in media, an acid hydrolysis of vegetal matter was carried

out thus obtaining the following sugar concentrations:

sample initial sugar percentage (%)
green stalk 3.850
woody stalk 16.59

leaf 8.63



2.34 47 This table indicates how from 30.5% sucrose, yeasts find more resistance for reproduction,
manifesting in a decrease in absorbance, although still zit 42.7% persists formation of foam having

enough capability to carry out alcoholic fermentation."l%ls can be seen in Figures 18, 19 y 20. Figure
18 shows a flask with molasses in which sucrose concentration is 42.7%; Figure 19 shows a flask with
molasses in which sucrose concentration is 18.4%, Figure 20 shows a flask with molasses in which
sucrose concentration is 12.598! Results obtained®ske Figure 18, demonstrate that a juice can be
fermented with sugar content up to 42.7%, this presuming a 27.68%, 28% volume/volume ethanol (see

theoretical Ca'%“?hig‘ﬁm@%ﬂ’éﬁw‘éigm lﬁﬁ%ﬁﬁ@rﬁ%%iﬁl&ﬂmﬁmi%F@%‘éfc@ é"cﬁ’r\ﬂﬂhﬁéﬁ (@Vflcffomted

out since molasses Is a very visc ind much resistance t(_) sprea throug en

molasses is nofdilvfie A ANsBREB GiEREr, COMFRMADH INEES PraRtieadioriadiassib R ZAMbRaiRheRiE 5.
CAPABILITY ObrM&tiohrE£abhsutiNgdeflefsiR §rdvkROMEAHA R, STARCH HYDROLISIS The

present embodiment is unquestionably of practical interest since starch is the origin of treatments for
production of both, bread or beer. Different dissolutions of starch in water were prepared; starch is not
soluble in water so it remainsamgfeended. To hyddblyge it a method of acid hydrolysis was used
consisting in lowering pH to @8 Mithslphuric acidsggd agitation at 849gC during 6 hours. - 19 - Starch
concentrations used were: 10%, 20%, 40% and 50%, all of them referred as weight/volume
percentage. Once the starch"\’/9893ﬁ§/@rlk)lyzed pH jW]a%?’neutralized with NaOH and strains from a
saturated culture in YPD metliain inoculated; a satdirdted culture is one in which the number of cells
remains constant, that is cellg,gje and are born in the, same number. 170 pl of culture from each strain,
the mixture of White Yeast 1, Slow Growth Yeast 2, and Yellow Yeast 3, were inoculated. At 48 hours
of agitation at 240 rpm and 28gC the media presented the following growth: Initial percentage of starch
in the flask 0/0 ProGhord @ Bands® 20JimBéd that increasing sugar content does not affect yeasts.

DISCUSSION

Different factors can be deduced from observed results previously presented. The
simultaneous use of the three yeast strains of the present application in the
fermentation process, that is in a coordinated manner can confer greater quality
whatever the fermentation product to be obtained may be, since the coordinated action
of the three yeasts will enhance in itself the fermentation process. As these three yeasts
were obtained from casks, the three must be at the end of the fermentation process
wherein ethanol concentrations approach 16-19 degrees. Better functioning yeast in
glucose (Yellow Yeast 3) can cover the other two in media of high content of same (they
must survive in 70% sucrose anyhow, confirmed by results obtained), Slow Growth
Yeast 2 can create a veil favoring oxygen absence providing all the necessary
advantages to produce a better fermentation and lastly White Yeast 1 can grow in a
medium with very high ethanol concentrations, maybe protecting the other yeast
species present in the process, so in this manner — protecting the set of yeasts - a
further enhancement of obtained juices is achieved or whatever the obtained product
may be. Consequently, in any process wherein fermentation is present, from
fermentable sugars, these yeasts can presumably provide a higher quality to the
product obtained. Therefore this would explain why a higher quality of the product
obtained through different fermentable sources would be achieved (sucrose, molasses,

starch, must, etc.).



40 0.471 50 0.351 As shown in the previous table, the lower 0D600 correspond to flasks prepared
with a higher starch concentration wherein yeasts find E'ég_her resistance to survive and thus their
number is smaller. At 48 hours agitation stops so there’is no oxygen supply, allowing end of
fermentation. Figure 21 corresponds to a flask prepared with 20% starch. Figure 22 corresponds to a
flask prepared with 40% starch, Since flour contains starch and yeasts are capable of fermenting
starch, the use 9P th&&e BiRsE vRAY sthih<CopifaEo RGR theoRNfentdlortArbce 3Ny Q¥fiter
higher quality, whatteristiesflauaferedantatieoprpsedubied egitath) strprititevdoosdinaded adticn afrthe
three yeasts il gpfiancaadse i IRimaniatan BIREESSHdAS] B8l OB ACURE Milucasgy ellow
1a wit [ 0

yeast 3) can cover the other two in me gh content of same (they must survive in
sucrose anyhoWOdis QYdvih YeRyshiglt aihanrate ancemtmitingeslyyershisiaise CRrAdipRHEthe
advantages to ptpghiwiecanetieatdensensatiangnd lastly, White Yeast 1 can grow in medium of high
ethanol concentrations and maybe protect the other yeast species present in the process.
Consequently in any process where fermentation from fermentable sugars is present, these yeasts

can presumablFBPEVRRISH nAgHeR Rialtee thESS oGRSt oearEa! MihJBIfRE R RRS6E CHFEERISTY OF
MIXED STRAINS&GREMVE(gEEAhIUAT THeRf¢hnShi&idR SidhERM ENdehBEDN prodiittsT 0 Dasysout this
experiment the Nicati les: t of v I ild
plants, taking sﬁ%%%gg%%tﬁadﬁzéﬁ%gﬁyg? ﬁ? 2%%%55&;8?%@%%%3%8& Wg%)é};?éﬁﬁ%ﬁ%ﬁgves.
To obtain the pRIAE4!EsRIrdhthdeengaialiefusHbS BN PhEUGashid FhixaPRRPeR ABH doeseasblefsugars

of the plantz di%%b‘l@dlé!%,wét@rhél@éh&@lﬁif&héh@@mw&’@o@élﬂ%@rﬁ@é{ﬁ MQU&@wm)iﬁzﬁﬂaar
present in the media were; Samplelnitial sugar percentage (%) green stalk1.98 woody stalk1.53
a2 10 roots, B0 SHISTEE WAL ARt a i, PR e DB R o R,
35 pl of culture Stodiedaith tbreairevehiteaveiastian Sicay Grawih vedetzeatiogy sllawsireplst B)adirm

inoculated. Thesshapig Waren2AItIRS&IRERPMANASHgHPLE B NI BRECHIbEasOWMmENd

amount of sugar in the samples was measured to determine sugar consumed. SampleSugar
percentage (%mes(ﬂrggwl&aﬂm[qi%ihgﬂrbon source for fefmentation. It is known that’yeasts
are capable of fermenting hydrolyzed starch and that yeasts are nevertheless

necessary in the production of beer.

Thus it might be inferred from previous analysis herewith stated that from mixture of

these yeasts the following can be obtained:

1.- greater ethanol concentrations
2.- higher quality products
3.- fermentation of non fermenting matters to date due to their high sugar content and

ensuing high ethanol production.

Outlining positive results

¢ Obtainment of higher alcohol graduation beverages

¢ Obtainment of alcohol with a greater energetic efficiency since a higher ethanol
concentration implies less amount of energy invested in distillation.

¢ Obtainment of higher quality wine, bread and beer since yeasts are needed to
obtain all of these foodstuffs, attainment of such through yeasts described in the
present application will produce a higher quality product.

o A more effective bio ethanol elaboration can be achieved from vegetal or non
vegetal biomass consequently production costs can be lower than present ones.

This means a substantial improvement regarding bio ethanol obtainment by



Woody stalk0.931.411 Leaf1.981.363 Root0.770.865 Data show how yeasts consumed initial sugar.
Agitation of media stopped to impede oxygenation thgigl_lowing beginning of fermentation. As well as
in previous figures, bubbles can be seen in Figures 23°and 24 as product of fermentation. The
experiment was repeated in media wherein sugar concentrations were higher. To increase content of
sugars in media, an acid hydrolysis of vegetal matter was carried out thus obtaining the following

sugar concentrations: SAMPIEMIRLIRAGETSSE dERTaGEY R i &iiditikadsesd GHBa) IAMKE®.59Ne18.63
- 21 - root18.50 At thisntiae\airaiaig fomcy Fidymed Hennsattsadedsabkiaesvice reuicuse lat e watér 3m pl of

culture from each strajn, LRERE, WRAIG NS G YPeer agiiation Al 220 Lpmand eBat oL pours
ALY STeGBRY RASBIED

measuring cellular growth once this time elapsed. sample green sta stalk 1.183
Industries handling higher volume and thus receiving higher benefits will be

among others, those involved in production of bio ethanol as fuel, and also
alcohol production industries, producing alcohol from low sucrose or glucose
concentration sources being poorly cost efficient.

e Obtained results point out to the fact that yeasts studied in the present
application are generally able to improve energetically and economically, any
process based on fermentation of sugars. Therefore the use of herewith
described yeasts shall not be discarded, virtually including production of any
alcoholic beverage obtained from plants or derivatives as fruits, from their

sugars already extracted or extracting them.

Work of yeasts presented in the present application:

e Yeasts work coordinately, there is no other way to explain each of them having
an outstanding role, that is a synergy phenomenon is present.

o Yellow yeast 3 could be used in those processes needing a yeast with great
resistance to osmotic stress, furthermore capable of growing, developing,
reproducing and fermenting, osmotic stress is a problem of struggle for existing
water in an aqueous medium; a very high glucose concentration implies a
defensive system notably effective to avoid harm from strong pressure, more
glucose in the medium means more external pressure in the cell towards the
exterior. Thus it is a phenomenon having many physical, chemical and biological
implications. This phenomenon is of such importance that many research
groups keep studying it worldwide for many years to learn about damages and
responses in the cells. Yeast S. cerevisiae has been specially used for this
purpose. Presently there are many research groups focused on enhancing some
of the crucial steps, including damage and resistance, to obtain at the end
yeasts as Yellow Yeast 3, aggravated by the fact that those would be genetically
modified and the yeast of the present application is a yeast obtained through
natural selection.

e White Yeast 1 has a very high ethanol tolerance; talking about an ethanol
concentration of 60% in plate and 70% v/v in liquid, means talking about non
reported numbers in the art to date in any scientific publication or patent

application for S. cerevisiae strains. As in the case of glucose resistance,



leaf 2.078 root 1.881 Therefore it can be confirmed that increasing sugar content does not affect
yeasts. DISCUSSION Different factors can be deduce lrpm observed results previously presented.
The simultaneous use of the three yeast strains of the present application in the fermentation process,
that is in a coordinated manner can confer greater quality whatever the fermentation product to be
obtained may be, since the_coordinated action of the three yeasts will enhance in itself the

fermentation process. %SHRER YRSy BLLRINEIRSE REREEF fH dtdaiers, etk A H8Sat i end of
the fermentation processanb énairsiedhancd henoestratapsicnpravhifoYEaddgiSes: Betveh fdaationing

yeastin glucose (Yellow,gagt i) cap.cayes g Aler w d{éﬁggpgoo\gvdgghs %Thﬁ% 9h3afRE gy must

survive in 70% sucrose anyhow, confirmed by results obtaine rowth Yeast 2 can create a vell
favoring oxygen abseREHOVIAhE 2ANHEpe SEBSHRS IRARAGELIO WicHRIBSAD SALE- fdMmsaRtafibn and

lastly White Yeast 1 camgeoveisaimeglitie withigiergdughi2iasotepnaanliaiensrasaahe preiesting

the other yeast species Presefnt in the pro. 33,50 in this manner - pr te(%in the set (gﬁé/easts -a
I 1oxIc. for he.ms|or| live prgan SmS, 1S toxicl %1 ing, 0N Shecies
further enhancement ot obtained juices’is achieve whatever obtaified product may'be.

Consequently, in any precegzc@micrtanser fribanstidassheensopedisinedaansaitabieesugatisinfest @ easts
can presumably prOVi%‘ﬁ‘pésh'tQh‘ﬁ%lf«]#@lEYiﬁ@ﬂé@i@é@%ﬂr@@ﬁ%ﬂ%dﬂ&h’?‘aﬂﬁm%tméjWRjé'@feﬁﬁi%@é’Mhy a

higher quality of the product obtained through different fermentable sources would be achieved

(sucrose, molasses, sPACANERECKR e 3BeCE MeRROPh AN EutrdiRatq Y¥htn ¥538tnkr with
each strain's own charaigteristeng (amgilizetibmsthe priesestiescripticar) ebgplainedvhy sstudpnsomith a

very elevated sucrose GapgeUaliaNn QfsHECEHRBEHNS HFaRTISIMSAL ANl RIAILBrodugls ith a

very high ethanol concentration (most yeast strains cannot endure ethanol concentrations over 13%.)
Coordinated action of #&&eth RIBACASRNESHEMIANT RN Griftiat JRSENIEE HgksatetcdhfoarfeesFsubars
makes the fermentatiagauiicla@ion seoendarytiarepocts ndvesampnmatiern@ctingsasafernentsaapurces

and covering a wide spectuyp ghteniPeRIIAIvE Aradyets of 06 IRHueRIARD Adstny A5 g, arch,
molasses and the rest 0 vege?aB?es, efc. have been a}/r%)alyze . Microorganisms heed a equate
conditions to grow, rep¥bdacéeast HeViglbh CTEAE 8 ABICEMRIN4 poRSHIclloMps thie Rl o egstaistudied
infthe %re;enthappliqagmerabeg%f I%_%H&eo@?ﬁﬂjfaeéﬁm ﬁéﬁgairapmﬁedwma&@img ﬁ@fﬁh&ébc%fr\ be
inferred that they might he useful in those processes using starch as previous origin to the carbon
source fo fermentatiotSIP LABR IR SAERACADRS LoD R0 Oy SEa o &R that
yeasts are nevertheleséhaeckssaxpimtaetgrboigotenchf ¢eeropbiasionnifHNA infepretbfiaatsprg@ious
analysis herewith stated,fagf SiamipigiHieelidhesicoxsasis hadallewing ¢arieRBERas byl usHgater

ethanol concentrations 2.- higher quality products 3.- fermentation of non fermenting matters to date
due to their high sugaPEYAERCIREEEHENMY Righ ML ABERTBLTIRELHESRIRRICY PESHRRD peifts as
Obtainment of higher &cekaiptadseiiam bpegenages Obtainment of alcohol with a greater energetic

efficiency since a higheg ethang! SRR LRRINRIRSIFRS AMABBACLERFIN BMEsIeE prdistifation.
same time. In the surface of a liquid, oxidative yeasts can grow in form of film,
veil or foam, that is the reason why they are called film forming yeasts. Slow
Growth Yeast 2 is especially sensitive in its morphologic plasticity to changes
produced by key fermentation aspects. For example, when its development in
YPD plate is observed (see Figures 3 and 4), a quick blackening is appreciated
as time goes by. If a fast change is observed in said yeasts (it shifts rapidly from
an intense white color to a strong black one; yeasts in their normal state have a
white color), the reason might be they are in contact with a factor not regularly
experienced, this factor is probably oxygen. This thesis is supported by the fact
that blackening is first observed and in a more intense manner in the part of the
yeast in contact with oxygen in its highest concentration (surface of the YPD
medium). This hypothesis is reinforced by observation that this phenomenon
happens when Slow Growth Yeast 2 is in the form of mycelium and not in
spherical form. This argument is coherent with the fact that fermentation is a

partial combustion process of glucose in absence of oxygen. Thus it will be



Obtainment of higher quality wine, bread and beer since yeasts are needed to obtain all of these
foodstuffs, attainment of such through yeasts describt_—:-%r] the present application will produce a higher
guality product. A more effective bio ethanol elaboration can be achieved from vegetal or non vegetal
biomass consequently production costs can be lower than present ones. This means a substantial
improvement regarding bio ethanol obtainment by - 23 - conventional processes from any of its origins
as to carbon source, STHUE FIRENRASAESBHRE R e e EHEMBANS gt Reghieged, fihe
later on turned into etlsiow! IBryetsty @ddhe Seaadatmnyoesibeatiagisiae tafshyanaties. drudestries
handling higher volu hyS [eceiyi gg}j EL nefi ' o0g,0 sei ﬁv in
production of bio ethgr?g E\gnﬁﬂgl, Igncgeéaﬁé}o a (80 ﬁoﬁ%%oggg%}%gﬁirt%eggllp)r%}(%%?ré%algoﬂé r(‘)%ﬁe low
sucrose or glucose coPE@SRIERIGH SBUEESs ety Pty bodh dMEIsHBOBRANTRAIGaS Wes [SGiWEoRR to the

fact that yeasts studieddidtieapsgserigraplis atterTaragenmialiy eleste impreveraneigstiealtyansd
economically, any progess lé)asaeqegtn ?errp%rétastiorﬂocgf sygars, T%%ef rﬁ%t e use ﬁfther?r‘{\’itg rgeerslcribed
yeasts shall not be diéocardje& Vir uatﬁy Al Ny pro%uctlon of any alco ole b veré{ge OoBENed from
plants or derivatives asufjaits afeothetieis s apRIRPHAEIEICEIBHECEOU0f EXtirAltg tithaual erdsityeasts
presented in the presgjicanplieatifiple, YREESIHAKLARLIRRIEY off8RR i8R AR EIWaNdIRYRIRIG each
of them having an outstanding role, thatisa s _ner%¥ phenomenon is present. Yellow yeast 3 could be

used in those processg¥f J'a Ve RUTIYE ' d0Rs tHANY S0 YsrhSHE e #iRRRrMBHS cApable
of growing, developingoremerdiatingeaoidtfésryeasingo s moticrstiee b is|@eprabemeossainggte famy

existing water in an aqueQUIREAIHA V&B&E@Qh%%Pé&u%ﬁ&ﬁe@y%%r']ar@ﬂ%ﬁﬁ FAaensivm system

notably effective to avoid harm from strong pressure, more glucose in the medium means more
external pressure in tHREVRIRESHaPERMLEXtdHEPUIEhRSE Be ATtk oA IBAIRHRhB AcaRS Phirgesl,
chemical and biologicatéviplisatinrsitibhisi pirenbsrenentischlssiténgiosiaiged thegnaaysessarngh
groups keep studying it worldwide for rs t rn t and responses in the cells.
Yeast S. cerevisiae harl]se %%%gr%clﬁﬁﬁ? L%di%?)%’t\mg é@rﬁjossge%? réﬂ_‘,%ﬁﬁyr%?ﬁgrg%rsg’ r%%rﬁglr rezxsa{e]rg?&
groups focused on enlai@osbigiBthe ergial Stbstanaelsens vaifaRy et rébistared eeWstain at

the end yeasts as Yellgwtorgasis3amadmwaiessio et thatdnasedamdladme genesisalbspaedified and
the yeast of the present ?Plicatiogeé?ﬁ% rlTi/ea\s obtained through natural selection. White Yeast 1 has a

very high ethanol toleramt éfvt%ﬁ%ﬁ A eiﬂ?gﬁ&'% Centrd %W(?Pé(f%crh ‘fgféogﬁdJ%@)@W\? in
liquid, means talking alteutcienzespbyted rueebe s idatestant Riedtitmin ey griondfiatipoliicatiosabr
patent application for $ gerevisiae strains. As in the case of glucose resistance, - 24 - described
values multiply those observed to date in different magnitudes. This means that strains of the present
application: White Yeadt'd S3RWESAAUERR Usechi® PENISH Seiiaselyicrsdram Seiinodofe
scientific and technicainethbte rosaobindgpditotl astatip eriopdaigdzopefoddaiony) straiossivialaielutvegse of
White Yeast 1 the role_it might potentially dev I t d LIS tQxXi ajority
of live organisms, its tggﬁ%e%esr?g&%lb@ fﬁgdsgggi?gsHﬁngscgﬁeﬁlﬁ’a%%ns.' tftl@l%g %{Rééego% %@ed
since ancient times to@YSHfEanaNalipe LIECHRIIEr HRPMaRRR] i GRARSHMD RseHENsofRRIR DI Ajerity of
pathogen bacteria spagigs areafierics: ke dHiparbtEasg bieinprathe WaiteoY east . Mightyiave

licati in thi it b dt dy h ' gani ' 1all del
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the process. It can alssubstaeces tedrigpomediviarduryasisind rbtihesiseattioeeeatidaoiocengratbns of
ethanol for that type of3oluie B8 AL ISYaIREhrOarRRIRLIAR AT MH&E@M@%&H@M%P@ [0

environment allowing survival of certain microorganisms during a short period of time. The same could
be stated for Yellow YESSIAM6r HRAREGSuGaF SRR EradBAtE THHEANSST Gt at¥GIERL UBe4UMEn for
example techniques opelestseporaitbncah@NAdn potiopidsitssareitarriaddupsavdiitngvaation of)exo

and endonuclease (prgiaefing RNALIY MRROSIevatRdaanserntiations oL RN diferen oy ihe

object of electrophoration as for example, salmon sperm. Yeasts are oxidative, fermentative or its
metabolic activity is of 888 SeaCh{RAE Sa RSN E1AROIAE HIRTaBE S /il GRITONIREIGMe JRAKS Can
grow in form of film, veibemiparsctibat iscfeer aasoreyRyndieyharg ealle chilmdarariropuearis obtaw

Growth Yeast 2 is especially sensitive in its mqrphologic plasticity to changes produced. by key
formentation aspocis T8 S AN 1 dr bR T G e A hED e
and 4), a quick blackesiihgtaneppresiite astirmethseynss. o lthdechigate enbareadedfiierv@iiyeasts
(it shifts rapidly from ap;iin{RNsWAIR CIRIRRiRECSEhPla e ARRIgRRMDIBRIr PRERALRIaIE fave a
white color), the reason might be they are in contact Wiéh a factor r].Ot regularl exsger'enced, this factor
is probably oxygen. Tﬁ@fﬂ%@é)igg d%ﬁé?fb&?'i ORETHAT sza'gk%m}?@' YiE SRS NELERE P8 more
intense manner in the ggamtaixdentcasistaramstadoadttodepgetufis ishigrersotocoersnagiong(sstface of
the YPD medium). This hypothesis is reinforced by observation that this phenomenon happens when
Slow Growth Yeast 2 is in the form of mycelium and not in spherical form. This argument is coherent
with the fact that fermentation is a partial combustion process of glucose in absence of oxygen. Thus it

will be - 25 - more effective as less oxygen is present. In this manner it might be inferred that Slow
Crowth Yeact 2 eniild be contribiitina to the farmentation nrocece hannenina in bhetter conditione



- 26 - these last years. Also in industrial sectors producing very sensitive substances to oxidation.
Presently this place of the art could be occupied by other techniques as vacuum manufacturing or
packing, but in this case, the use of this type of yeasts ‘Could mean a great cost reduction and in some
cases an enhancement in product quality, since vacuum implementation could suppose some impact
in the product at the moment of production. Once the invention has heen sufficiently described, as well
as some preferred emBEaf1RHY R Safe ISHIURITH SR SpIeGHRRENTBIRERRINE BUpS @RS Htution
and materials used areposgisifienvithPrdsaapparthig fperetaisehpeadefingd ibehecensieihgogladther - 27 -
CLAIMS 1.- A culture Vi ' [ r climatic. r

through development {cg‘gﬁge %%gss‘@ggg'ﬁ)@%ﬂ% a}lal;&gsﬁlﬁg %%lﬂg'e(@éﬁg%%f%%c %1%1@ ﬁ%?ural
grapevine varieties, h&Rfg® YRRRE GG rE58s GrigiedlitPRb GafHR WAREsBeOMfo €ARR g Xhid
grapevines with compeshakiainest fioprsaatalanryshrbsadehaddiensihelioHtdents Susbese of
the own soill, collectingo%a;?r%s afttlenr %létumgurcz%ig{z?%lgﬁ] cSAr‘n 'glnqrgy g CTgcr:{'lrzjt?lntation method with wild
grape yeasts reminiscing the Sairan POSSESSINg Its organoleptic properties characterized in that the
totality of the sugars contained in the grapes ferment through: formation of a wild grapes' juice barrel
in deposits of agaRAGKY INGERIIAR HA9ODEEHS aYiREidRrgSYestririd, valir repredrdignatrbtpined
autochthonous wild yeasts, reaching 3.5 to 6% volume of alcohol, posterior topping ups every 7 to 15
days, fermenta GBI Gl TTodero Qb RRSE R FEF BRI PR R & Ch e ARG Al
alcoholic grademvrezidietuash dré tmo26ivtevoithnet 8epArtingthiaintdatistaipeyidiefgregény teesenagiogrding
to claim No. 2 chafagterized by obtaining three different yeasts: White yeast (1), Slow Growth Yeast
(2) and Yellow Yeast (3), wherein the extract of the mixture obtained from said three yeasts is obtained
in YPD medium and by separation of said yeasts through culture in YPD medium with different
concentrations of alcohol and sugar: White Yeast (1) through growth in YPD media containing ethanol
concentrations up to 60%. Slow Growth Yeast (2) through growth in YPD media containing ethanol
concentrations up to 25%.



Yellow Yeast (3) through growth in YPD media containing sugar, such that, in said medium, it
produces colonies of bigger size than the rest of detected yeasts. - 28 - 4.- A method for use of
individual wild yeasts according to claim No. 3 charactérized in that individual extract of said three
yeasts finds application in: White Yeast (1) surviving in high ethanol concentrations Slow Growth
Yeast (2) forming a mycelium film beneficial to fermentation process. Yellow Yeast (2) facilitating yeast
growth in glucose concentrations. 5.- A method for Gte M shdustrial production of alcohols from wild
yeasts according to claim No. 3 characterized in that the mixture obtained in said three yeasts, White

Yeast (1), S|0W1@WW&W{J{S%&@&&%V&IL}%@?&?&Q}Ift%rmgfét&'é)rl]o WAsWRl A% ghness

concentrations of sugars present in solutiohs of suCrose; commercial sugar; sugar cane molasses and
beet molasses; BIRYEFs GRYRICHARN AL ERER RITP RO FAIEgEal atiefé#8d dd others. 6.- A method for

use in the production isslegian abflawtecad aeehalit ke verassmi omrutidy anaimaccorainautaumaim
No. 3 characterized in that the mixturt obtainﬁd fro Eaid three yeasts, White Yeast (1), Slow Growth
Yeast (2) and Yellow Q{aae{)se[s(ﬁ”g”b\\fvv's HPO%@W T feATonN of sugars from different sources,
obtainment of low graékritiikiob skidarapeyines adtiviiee st olirleeddtom TheAoiisthwd Rerlsse in the

production industry of fighging d@lcohalie s wrrassssnmavddyeasts according to claim No. 3
characterized in that the mixture obtained from said three yeasts, White Yeast (1), Slow Growth Yeast

(2) and Yellow Yeast &SI SRPER GHIEAMLMAIBING! sugars from different sources, obtainment of

high grade alcoholic beverages as cognacs, rums, vodkas, etc. 8.- A method for use of wild yeasts in

the bakery ir_‘d%tfyAaﬁ&%‘?}@Q forAlaimiin: AGhBERERIZRE g e slerehisunagRReaRAraRgss
uses said mixture obtained from said three yeasts, White Yeast (1), Slow Growth Yeast (2) and Yellow
Yeast (3). possessing its organoleptic properties characterized in that the totality of the sugars

contained in the grapes ferment through:

- formation of a wild grapes’ juice barrel in deposits of a capacity inferior to 5,000
liters over 20-25% of said volume,

- reproduction of obtained autochthonous wild yeasts, reaching 3.5 to 6% volume
of alcohol,

- posterior topping ups every 7 to 15 days,

- fermentation with the same yeasts stepwise until fermentation of all the sugar

obtaining a final alcoholic grade wine between 14 to 20% volume.

3.- A method to obtain wild grape yeasts according to claim No. 2 characterized by
obtaining three different yeasts: White yeast (1), Slow Growth Yeast (2) and Yellow
Yeast (3), wherein the extract of the mixture obtained from said three yeasts is obtained
in YPD medium and by separation of said yeasts through culture in YPD medium with

different concentrations of alcohol and sugar:

- White Yeast (1) through growth in YPD media containing ethanol concentrations
up to 60%.

- Slow Growth Yeast (2) through growth in YPD media containing ethanol
concentrations up to 25%.

- Yellow Yeast (3) through growth in YPD media containing sugar, such that, in
said medium, it produces colonies of bigger size than the rest of detected

yeasts.
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4.- A method for use of individual wild yeasts according to claim No. 3 characterized in
that individual extract of said three yeasts finds application in:
- White Yeast (1) surviving in high ethanol concentrations
- Slow Growth Yeast (2) forming a mycelium film beneficial to fermentation
process.

- Yellow Yeast (2) facilitating yeast growth in glucose concentrations.

5.- A method for use in industrial production of alcohols from wild yeasts according to
claim No. 3 characterized in that the mixture obtained in said three yeasts, White
Yeast (1), Slow Growth Yeast (2) and Yellow Yeast (3) ferments in low as well as in
high concentrations of sugars present in solutions of sucrose; commercial sugar; sugar
cane molasses and beet molasses; sugars from starch hydrolysis and from vegetal

matters, and others.

6.- A method for use in the production industry of low grade alcoholic beverages from
wild yeasts according to claim No. 3 characterized in that the mixture obtained from
said three yeasts, White Yeast (1), Slow Growth Yeast (2) and Yellow Yeast (3) allows
through fermentation of sugars from different sources, obtainment of low grade

alcoholic beverages as wine, beer, cider, etc.

7.- A method for use in the production industry of high grade alcoholic beverages from
wild yeasts according to claim No. 3 characterized in that the mixture obtained from
said three yeasts, White Yeast (1), Slow Growth Yeast (2) and Yellow Yeast (3), allows
through fermentation of sugars from different sources, obtainment of high grade

alcoholic beverages as cognacs, rums, vodkas, etc.

8.- A method for use of wild yeasts in the bakery industry, according to claim No. 3
characterized in that the starch fermentation process uses said mixture obtained from
said three yeasts, White Yeast (1), Slow Growth Yeast (2) and Yellow Yeast (3).



