Saccharomyces cerevisiae strains suitable for the production of baker's yeasts which are osmotolerant
and which exhibit intrinsic resistance to weak organic acids, methods for the preparation thereof and
uses 5 PARENT APPLICATION The present application claims the priority of French application
number FR 1151354 filed on February 18, 2011, the content of which is incorporated by way of
reference. 10 FIELD OBddth4MNvpEOberevibigepsestnsinatiivnr fRawripibadictibef of
Saccharomyces cerevisiae strains capable of produci baéer's easts, for the methods for the
preparation thereof, rfhe PEkE ‘(/”gg%??sﬁfﬁﬁ%@éﬁ{ﬁg‘%am §nggﬁt8¥ﬁﬁﬁwyﬁ%ough(s)
containing theesésiaatso te Heakreagardking e noethaads Heaagh o eehisis attveht handusr abiained
using these doughs. More especially, the present invention relates, in its most general aspect, to
"industrial” Saccharomyces cerevisiae strains capa%?@%f producing baker's yeasts which are
osmotolerant and which exhibit intrinsic resistance to weak organic acids. 20 PRIOR ART

Document WO 96/3?%%%%3{chﬁ)¥e t ﬁgﬁfved from improved S. cerevisiae strains which exhibit
increased osmotolerance- h‘% h G@N gases (production of CO2) advantageous in loaf doughs
containing high 25 cohegnizatinnsobieigarfroiairh6%hto 250titbakeTispeicaptaigash T hisrbepment is
silent as to th vigrL. of these yeasts in the.p ce of mold i h}jpit rs, such as weak qrganic
s DO O e e e e e M BRAAERSt O BACEPS e Simich
have a high ferayeotatifa@utivity in a baker's dough even 30 in the presence of mold-inhibiting agents,
such as weak organic acids, for instance acetic acid or propionic acid. This process comprises a step

of adding such an acid, in particular during the multiplication of the yeast, in the final stage of its
propagation so as td-tadapOEEHEdsiME NaitCaeid, in particular present in 2 the form of calcium

propionate (hereinafter denoted, Calprq.or els in,paker's, doughs. That document does not
specify the behavior o k%r?/ ea%ftsfq it ’p()r%of&f%%oﬁﬁao{g g%\%thogj %@ Cgﬁé%@?%ﬁlseﬁf? 'R'dd&5ment, in
the name of thieaipplicpabld U346 Udbgdeskebe s aaSiprécessfongitepiyiftg éhbakeisyeast made
resistant to wegak orgapic acids, from an osmotolerant strain, by discontinuous addjtion, of molasses
during the fina %‘S?c(fg o[%)itst% uﬁléprf%%l%io\ﬁ?as S ﬁﬁgfﬁjec}egjo?ﬁ %350 %rirﬁﬂsna%g%?tﬁ%agﬁbﬁcant, EP
15593225 teadbagisisainsitaiphogiutian after atkaptatiohdolweadnagiisy yragtsoohichdrereaeven
more effectivef gg&g{gi%$8hte§és ell krb wn tgbthose skilled in the art, Md a controlir%gain which has
been the refefence Tor About tweﬂ\t/&%grs%nreo tgﬁm'(r]g ?‘ﬁ%eﬁigl‘éﬁ’ BastlfraCEREE gtiv@%n sweet
doughs in theppeesehceniemidde inhititiers, Iiradditiomtosthe Jaottadt thepadaptationimenrtidard above,
to weak 15 agids, in the form of calcium propionate for example, during the multiplication of the yeast,
has certain c?ogsqgfj%aemfé?t"écreégaﬁegﬁs‘gsﬂg‘\e/esg ‘QSa‘ﬁ\a/B%R#Ba%%ﬁ%‘é%ﬂ%%ﬁ%& ive f&%‘?‘y%? ¥ yeast,
in particular irthepresoieeof sneetichigtiycsivekindn s sEre s tdavetsble ganurmtidmint of these
prior art techniques aimed at 20 improving the resistance of baker's yeasts to mold-inhibiting weak
acids in"sweet or non-sweet baker's doughs, by adapting the strains from which they are derived to
said weak acids, is tRgi@ig\2ddTifer on.the yeasts only a provisional/transient and non-permanent

resistance to weak acids. The a ' ists_in exposing the yeast cells to a sublethal amount of
a weak 25 acid dur?r%cng}re aroav%fuEB ;ﬁgééeggﬁé pf%arceﬁfgos rega%sosg ﬂ%’r‘?ﬁ{/ e%ﬁgmes"ﬁ]l%r%% ted cells
to tolerate theSpraseniteasf Hmsanehivhadodiid hetreaade v theytola phacet whdietHeyngdnsasion
conditions. In %esré%in cases, O%iv%l? acig can confer an ada tagon with res%e}([:}t to trbe
subsequent p?esencépof:’ QHother weak aéid firt en%ﬁ%ce)ﬁatfgn &%%s .Olr‘HQ§e # Fe @nplified
in the 3 artictenopFestEire ef au¢h9 FOnntETatiaarjolraledié PeockMimgebio@pis 3mcldheb®3. The
mechanisms gf the adaptatign tg weak aci ave been.the subject of several studies, Some of these
Stuios have Dol AL e i O Hate] T ians B et A3 ARG OBy DRSS o642 1
is learnt such as weak organic acids.

Document US4 318 991 discloses a process for the production of
paker's yeasts which have a high fermentative activity in a baker’s dough even
30 in the presence of mold-inhibiting agents, such as weak organic acids, for

instance acetic acid or propionic acid. This process comprises a step of adding

of its propagation so as to "adapt" the yeast to said acid, in particular present in



3 therein that the adaptation is based on cell mechanisms involving several proteins, including certain
membrane pumps. These mechanisms are non-genetic and essentially transient: they are set up by
the cells as a reaction to the stress represented by the weak acid, but end up disappearing in the 5
absence of this stress: the cells previously adapted return to the nonadapted cell state. Other,

much more camfiernpurcesridrspebrshrse iasshibier injdasurietis)Fd GA5e8E0ENEP A9/51746,
teach a genetic modification Qf strajns capable of producing baker's yeasts sp as to make them
intrinsically f@&'é?&ﬁt @Hﬁéaﬁ%é&cum%ﬁg%ﬁﬁg rﬁ?%@ﬂi%ﬁn@%@&ﬁﬁ@%% YEZRN {BHStrains
which are mgreeifestive gilighasyiptedi it eugaiticotaestrain derived from its internal collection of
osmotolerant straing has a genetic inheritance such that, if it is hybridized or mutated, according to
conventional proce e@o er’,ntrl]iﬁepms‘% Ebr%iﬁp%c@éﬁaﬂgé%ﬁgdﬁ# ﬁ%ﬁ%@r“s Jeast
which is partimdedyseftactivepanihyvhichalentiseleagtprisingly cdpgsmaorensdie any-adariaiden before it

is introduced.into highly sweet doughs containing a weak acid jn.the form of calcium propignate
(Genoted CalBPER GF LB P BLATMEIE S SRR G AR S DA THE Bt
invention. 20fiSehuyelty affitbersuliptictsiohthe present invention Thus, in its most general aspect,
the present inventiop rejates to a process for preparing an S. cerevisiae strain ¢ le of producing a
baker's yeast whicH ﬁ) S ég Bfar?éﬁoaﬁa gﬁqn NG r ilg ERIGRK E%Z%%%é@%cids, from
an industrial fefzainesf Sraeretisipeodepositedion ddyBafdd QovithdheaCitiE MdSmllegtinchNationale de
Cultures de Microorganismes [French National Collection, Qf Microorganism Cuyltures],. [nstitut Curie, 25
rue du (ﬁ%cteﬁyﬁbﬁf? %%g ffe BEEE: 'Tg)%?r%eeﬁ?ﬁdﬁ%g?qqﬁf@ ’ 8%’?%?7\%?1'%%”&#5? &fhin related
thereto via thenBlyzpraditértheseafrandioh vieag usstitative tedisdosos BOmapRingw@Ty: vapRire). To
the applicant's knowledge, this is the first time that g process for prodycing baker's yeast is taught
which conter A GHIA S BEATSUP 4 SEM AR AR ECHRG A RO L RARd IR e
dispensing withntloédexpénisive. and/or complex processes of the prior art. In a first variant of the
process according to the present invention, the preparation process comprises a step of hybridization
of said industrial strtg}naga&ﬁéogt Fgag%eor“t@c’étéé%f%e%)egf%ﬁ%ﬁ% Wﬁﬂpoﬂ%gsiﬁzﬁ’,v&no r‘i"’é%lt% the
group consistiogof irfifadefonentédecactivityo preaster ok withraghlriwisqiddHavisphdenamenfometer in
at least test AS' or tests, AS and A5, th hyﬁ%dI ﬁt\?lected biing such that its%g{as.release IS gt least 10%,
a

preferably att %é’tefg‘&/o ?gslf)eﬁ R, %‘?3 e Rat8f'ae %%tf?&v?[r%iﬂ%%% iﬁa%%g%. revisiae
strain deposiednanihtly 8 22000 vaithhe E48€ M [frethaliaNatiahal EedentierndkIirroorgagism
Cultures] under nl{raﬁtéﬁéé-%u; (U)a proof time in a No-Time Dough scheme on dough containing

18% of suga?\ef)ea%(e %‘entages) in the presence of 0.4% of calcium 15 propionate, the selected

hybrids being capalilrefipradociigebaketsyeastsnityonttidsicatian, intthectpsence efiadaptation to
calcium propionate,. which give a proof ti oLgetween 5% aggqjlg()S‘{{?a d preferably between 95%
and 1030 of IE EYALH dHE Sen B8 cOnBNARes & eaeL B DRICER NI N A SE Gt of S,
cerevisiae 28visgplositedeswWabt 8aRE1LE ddtigte EINEMPHrentie NatihnafiCollegiion aiddigreorganism
Cultures] un%errnlérélb 1S 1-4341 bé/ r%w\lultiglﬁi%ation itlaﬁ%ptation ée%the pr%sence %%:alcu‘im ropionate
of said strain;?l-nﬁ ap oo?ﬁ}%e\f\ﬁg A elf)gou\%}’? cHérhe BH' uéWC(S ?aiﬁ/iﬁa o5’ B¥sugar
(baker's perqemtages)dittheseesenceiofibAdYpahtadeaum resistance to weak acids. The
adaptation consists in exposing the yeast cells {o a sublethal amount of a weak
25 acid during their growth phase; this prior exposure subsequently enables the
adapted celis to iolerate the presence of the same weak acid better when they
are placed under _fermentation conditions. In certain cases, a given weak acid
can confer an adaptation with respect to the subsequent presence of another
weak acid in the fermentation phase. These notions are exemplified in the
30 article by Ferreira et al. (1997) International Journal of Food Microbiology 36,
145-153. The mechanisms of the adaptation to weak acids have been the
subject of several studies. Some of these studies have been collated in the
review article by Piper et al. (2001) Microbiclogy 147, 2635-2642. 1t is learnt



25 propionate, the hybrids selected being capable of producing baker's yeasts by multiplication, in the
absence of adaptation to calcium propionate, which give a proof time of between 85% and 105% and
preferably between 95% and 105% of the proof time given by a control baker's yeast produced from
the industrial strain of S. cerevisiae 30 deposited on July 8, 2010 with the CNCM [French National
Collection othMicooreismeCatiapésiomder basdabrah484iL bhycrhatidicatiomwltinedapagen to the
presence of cr%l%lilm prgg,’og%te of ?fid strain; 5?5%/’) a proof tiﬂ%in a No-Time Dough scheme on
dough contarfnlng B8040 gubaq (%% s B}e‘?%iebr{ es?,umg%yb S &elBE Bbﬁﬂbsc ;5‘3bReOBT producing
baker's yeasisigtimuatiglieatentiatyheaalstamcaafadaptatipn polsalticrogiopioaieavhieh wve a proof
time of betwgen 85% and 5 105% and preferably, between 95% and 105% of the proof time given by a
control bakeﬁ“s? yggrgtsgrorggggsdefrpgeﬁ ;hg iﬁﬁjs‘f‘ﬁea%l%tr%{i:ﬁgof . cgt%(giéfgegd%%%%ﬁaf% Yy 2010 with
the CNGM |Bleresicblatfoiiid GolbestidheotMisrpoegamisiy Gdkipted] wider murtze ndrisddpad
muItipIicatioréé/ﬁitl} at%aptation to the presence of calcium propionate of 10said strain. The present
invention also relaes to the following hybrids derived from the 1-4341 strain: the Saccharomyces
cerevisfae strain dépibsitecdhoncMaydre, 20hthvwith) Gt GNEMdkreneh NationatiGattéstidniof

Microorganism Cultur sﬁgw ber,1-4 the Saccharomyces cerevisiae, strain
deposited or?%g?\ff% 0 %\%518#1%%%%ér%ei%%%g?%%ila&%% ﬁ%ﬁygfﬁﬁ%?%Sngf@WEEltures]
20under nurmbeaitld 831 produdingdreiey'soytieste conabviariauatikef tthenpiotessafl ihecpliesamntiimvention,
the progess c%résgrise a step of mutagenesis of the industrial strain of S. cerevisiae deposited on July
8, 201d With'the ‘[French National 25 Collection of Microorganism Cultures] under number
1-4341, or of a strairheeteticheretontade Tis @ikl e thiereafaold for dazjpamitdtiveteaitiocus
mapping (Q ing) and at least,one step.of selection of the mutant obtained, chosen from the
group consi;%ﬁ]é@ggggg(ﬁgﬁi%seﬂ%%vé %%%ti\a/iglé,}%ﬁ%%gﬂrser Wit eél%qrﬁgv@ gﬁd@%ﬁ%o 0%%?90“
fermentometerdsesipibathenainantse e geddizinghsrihribat stschah aéldais éd hablédisizoorto 20%
greater thanrﬁ: ontrol.strain consisting of the industrial strain of §..cerevisiae deposited on July
0. 6 2010 Wi T N T R e R R M R b Ve er
1-43411ii)aqapablim ipradliciTine 2degh selwerne bicldds gladandaimngffksdbyef sndawlieker's

percentages) in the presence of 0,4% of calcium 5 propignate, the mutant selected bei apable of
broducing b ST jems By aiea S T U T R R A RE e
give a proofitigig wEbetaedougb® andtiibns of theghraaidinmetevémriya cahtioibpkep® yetast
produced fr he,. in rial strain . cerevisiae deposited on July 8, 2010 with the CNCM [French
10 National%%e%%‘ﬁ%%kﬁ%?éﬁc is%r%r ﬁ(ﬁmg%'under number 1-4341 by multiplication with
adaptation to the ptesetite discalaiuynwiviopi doate dhsdid st aintHeipegsdfitimentiva. No-Time Dough
scheme on dough containing 18% of sugar (bakers' percentages) in the presence of 0.4% of calcium
15 propionate, the mutant selected being capable of producing baker's yeasts by multiplication, in the
absence of adaptatimtorcaigiofriipecpitmetdswaiiithegjwe agerboftendéionbetween 90% and 105% of the
proof time given by. ntrol E ker's yeast prgduced from the industrial strain of S, cerevisiae '
deposited on July Sﬁﬁ% ’Of\ﬁlit gth%%%@%[%ﬁgn%ﬁp%{Nﬁ%n%E%%‘éC fon r(?’f(mici;%Egl(r%gSaf;l?’nitsomaCuItures]
under numbprdc434 fdy mettiplivaten Witbeadaiatonitaithepprebémad girodienimg propiaieate of said

e A N AN PSR aR B BUARSNENINS ook
25 acids, from an industrial strain of S. cerevisiae deposited on July 8, 2010 with
the CNCM (Collection Nationale de Cultures de Microorganismes [French
National Collection of Microorganism Cultures], Institut Curie, 25 rue du docteur
Roux, 75724 Paris Cedex 15) under number 1-4341, or from an industrial strain
related thereto via the Ty profile thereof and/or via quantitative trait locus
30 mapping (QTL mapping).
To the applicant's knowledge, this is the first time that a process for

producing baker's yeast is taught which confers on said yeast both



25 propionate, the mutant selected being capable of producing baker's yeasts by multiplication, in the
absence of adaptation to calcium propionate, which give a proof time of between 90% and 105% of the
proof time given by a control baker's yeast producedtfrom the industrial strain of S. cerevisiae
deposited on July 8, 2010 with the CNCM [French 30 National Collection of Microorganism Cultures]
under numbershé8dléraycaudtiplicationrvisicadapaiiuetocthvecpie sente whitelcilopaprsipignats of said
strain. 7 The subject of th%jpreseniinvention IS aISﬁ he Saccharomyces cerevisiae strains

deposited onﬂffe% @lj\f?, BT IWAHR e&ﬂ@ﬂaﬁ—sl%%g G5 Ebllection of Microorganism
Cultures] under nurhberdifstl4@8aridof -l ProcesEhesthigicipo tdhpresesdninvenéatios atse a baker's

yeast which can be gbtained by multiplication, without adaptation .to the presence of weak acid(s), of a
strain accoro@ﬁ%ﬁ%rﬁ%ecBrBE%% iﬁv‘é?\'iﬁc?ﬁfsglso%tg}ﬁgd Pﬂ%ﬁ"éaﬁfoé’ p?%cg@éé iW%‘éﬁg%gﬁE@%ith the
present inveatiohat least ohbestgplicaridenaiéththat wineotsaiddahkaisspadstsratagpmpduged 10with
adaptation, the berhefit inf_terms of reduction of the proof time is amplified. The subjects of the present

) . COnsIgtiia of. , g , ) :
invention are; in"addition.’a baker's dough containing a baker's yeast as claimed in the present
invention; 158pid bakefscheughtiprefarathijtjneimgecisosed franthdoagsuinoviichaihe fedmeiation is
carried out both in the presence of an gsmotic pressure due tq the nge qf at least 15% of sugar,
preferably at least 1%5/55819 %@g ,anlgr ?g?gf%}rg%‘glég?Ié’aﬁs%ﬁ%%g:‘asﬁ%%n%Ef'ﬂ}ﬁér@r&%% @/cgt least
25% of sugar (bakeb'sipgreecitabes)tanghnrtiegye semtdcafsd 1G] poifbibityr of iwesk hYatic acid
type, preferably in the form of calcjum propionate. The subject of the present invention is also a
process1 (%or preparinagg 4’) bgﬁ%%{;%*}gh np%aggtpbay %Osri}r%msg?aab%lggﬂnss s&éngh&;%e né fﬁéeéﬁﬂ%%t of the
present invention issétsina depadifgrddoct diichgsa®Oobiiinethdy Oieans §F saidipropaiatian
process. Othe 8h1ar cter.iﬂgs and advant es will.now, be des§%aj%§g} reater detail by means

eclion icroorganism. ures| undern : :
of exemplary embodiments of The Ve n, which'are g&/en%ptﬁg] illustration and are

nonlimiting. Diétailed gesofiftina of theNprddert Dvaghosc®: indhenpdesertt tveaiiaingtHes terot

"osmotolerant baker's yeast” is intended to mean,a yeast which has at le pe of the following
g S R R N eedne S0 DR a8 el Wreraby

properties: invertase
less thas 20, the inyedpematst bemgsetdoied ds/thels pedagctiapaifionefnpescinnghgf teskming sugars
in 5 min per mg of yeast.dry,

half a micromol of ir¥\?ear%tesd sbnz:?tor%seéﬁgioas'g%gﬂi@é ?rhp %a%n%%%%% é%%’?a lésglzéogf ;%e%é@%ﬁg ?)rfn'fr:g
foIIovx_/inql tests with prBpivoeie anchidhrnigon hotamérttmee_tér Heﬁ%i@ﬁd&ﬁ_%]@ﬂf@&’l 0 trastitute of
B X BN S SRS R e e T e SR = A
adapted 1-4341 straiakand alyeags ipthdymedemanintttee hakeskial strain of S. cerevisiae
20 deposited on July 8, 2010 with thé CNCM [French National Collection of
Microorganism Cultures] under number |-4341 by multiplication with
adaptation fo the presence of calcium propionate of said strain;
(i) a proof time in a No-Time Dough scheme on dough containing 23% of
sugar (baker's percentages) in the presence of 0.4% of calcium
25 propionate, the hybrids selected being capable of producing baker's
yeasts by muitiplication, in the absence of adaptation to calcium
propionate, which give a proof time of between 85% and 105% and
preferably between 95% and 105% of the proof time given by a control
baker's yeast produced from the industrial strain of S. cerevisiae
30 deposited on July 8, 2010 with the CNCM [French National Collection of
Microorganism Cultures] under number [-4341 by multiplication with

adaptation to the presence of calcium propionate of said strain;



15 dough, of 0.4% calcium propionate and of high sugar contents, said tests being called, in the
present invention, NT15%+, NT18%-+, NT23/8+, NT25/0+: they correspond to measurements of the
proof time in "No-Time Dough" schemes, namely diréct processes in which there is virtually no first
fermentation between intensive kneading and the division 20 of the dough, the dough pieces obtained
being fermented in mgidsdicimeeim 35Glaridrde O dihyh |atthsfenmentatiogh vdaistaisithe 253 mial
fermentation in such_a proc S i%scallggc" nrt%of'é Jh%{aeroRf Brgf is d?fi e(g ast? the time requiregd for a
baker's dough to reaci¥a given height in"the o , corres on |ﬁg 16 tie et a0 s et of the
dough in 25order fopitctdumnglaceckits theasierby muiEieatibly, anthsnabiodersn by eakhpietonding to
the invention has at Jeast two of the properties, as defined in the ahovementigned. te Oln the
present invention, thteg eé%%@@oﬁ@ﬁ?ﬁﬂ%%‘r&s%%n V6t § 3}%@5?60'%8&?0%9%}%8&%5? ﬂré‘g' t for
example in the form &4l cun prefeiaibgeltivviesendeth tandetdb&xr esittenveeficheigheithey induced,
by adaptation for example, nor acquired after genetic modification of said yeast .other than by. 9
hybridization or muta&lltio‘(::loclj"fI !fﬂle z‘?rga@ﬁrf?oﬂ (\?vq#ch ?trg%e%?v%d %HH] as ?&ugﬁ%&?gﬁf straln_] tI%% present

invention, the term "Bdusteialssimte peditteh dedidynie £204 Givath vine CDNONIKE téadadr detyorsitains, is
not necessarily haplgi r?i loid,.but 5the ploidy of which is often more complex. he _present
invention, the term %g [||c%% ife” ofﬁ; stram-18 %?Qr%cigd t(guﬁr?%%%s ny IE)rc(?ﬁle %%@ﬁ’ﬁaéd i)'f} égC}R é‘lng
primers directed agamstitdigetsequitncetaptatesponding toepaetic idcaat inesyltiogi droatemaeivements
of trans%sons (Ty). S%%Dg%)éimately 100 copies of these sequences are present in 10 the
Saccharomyces cerevisiae genome, more particularly in the sequences close to the genes encoding
the tRNAs. The number and the distribution on the genome of the Ty elements are variable from one
strain to another an aeE i Ibl emonsirate a considerable polymorphism between strains.
This technique is no%vﬁé si?ﬁa%%sﬁes%&\? gré? B?N‘gtééﬁ%@ @%958%@91 %@ éefg'iﬁévi&%%ification
of probiotic yélasts43# arstrahfeeding stuffs. In the present invention, the expression "quantitative

wrait locus mapping (T, 1ragpingl s plended o meana. fech

%I)%léﬁ é/gihé%hl\ﬁgns' ts,j:g fﬂe\ﬁ&nstruction
of genetic maps which make it possi ocate loci (regions of the Shromosome)idvolved'tn the

variation ©f quantitativettrait€ hiked fforetafe 2edasihyl idattifElle o€ MimdemmnisminGhéteesiext of the
present invention, all the percentages mentipned in the selection tests, unless otherwise mentioned,
are given as "baker's" percentages, which are well known to those skilled in the art; these percentages
represent perggtitages by weight of the ingredients (for example, sugars, 25calcium propionate, etc)

present relative to the wgj f eél [ nting 100%. EXAMPLES EXAMPLE 1. Preparation of
the hybrids 30The 1_4;@@ a%t%?f%f §’ w%%?ég %?%’llrt?éa%wﬁqlg Enarﬁl-:ree nge% SOF t ae%réSEr#ﬁ@@‘ tion, are
produced by systematidioro§8iiefsl bigtresen dviatianath&odiestiamsbdftierapplimaistis iGheltnadspllection,
chosen as being osmot lf S lerant and not very sensitive to the presence of weak
organic Zlozids or 10 saltg égpekoqaﬁés%d?ggﬁégld inhibitors, such as those deposited with the Collection

Nationale de Culture de Microorganismes [French National Collection of Microorganism Cultures] of
T e AR R (RFRA AR BB R AL R ARRR e
the process comprises a step of mutagenesis of the industrial strain of
S. cerevisiae deposited on July 8, 2010 with the CNCM [French National
25 Collection of Microorganism Cultures] under number 1-4341, or of a strain
related thereto via the Ty profile thereof and/or via quantitative frait locus
mapping (QTL mapping) and at least one step of selection of the mutant
obtained, chosen from the group consisting of:
(i) a fermentative activity, measured with a Burrows and Harrison
30 fermentometer in test AS’; the mutant selected being such that its gas
release is at least 5% to 20% greater than that of a control strain

consisting of the industrial strain of S. cerevisiae deposited on July 8,



The hybridization program is carried out according to conventional techniques such as those described
in the "Techniques and Protocols" chapters 21 to 23 of the manual "Methods in Yeast Genetics, A
Cold Spring Harbor Laboratory Course Manual, 2000 Edition" by D. Burke, D. Dawson and 10 T.
Stearns, Cold Spring Harbor Laboratory Press (ISBN 0-87969-588-9). EXAMPLE 2: Preparation of
the yeasts in accordinige with thesn\GGon fferartbe yhticlsf sivpied of Mierdteduarthe baker's

yeasts according to the invention, the hybrid strains as obtained in example 1 are placed in culture
in flasks or in fermeét@grf?ﬂ;l Fr% rdﬁ%'(ﬁlﬁféwh%g‘!lgnown, but free of weak acid.  'In flasks, use may

be made of t(i#) YPR quttofetimediona ascd@snsbbdug iagieadie Aodeyoterh techiliiie gedis, aftthe
manual "Methods in Yeastn@le%g}ri,cs, A Coldt S@Jring "Hagp‘%r Laboratory Céfu S 0Man'yal, %O_OO Edition"
by D. Burke, 20 D. Da%o S SREFRTEART 5 iR G aBEi eS8  afdry dteas Qs ERICIUM
0-87969:588-9).  phofernatetetaccomyeniiosalbsithe belivge capsifionsfaesychiibatiheemetabolism
of the yeast strain is essentially respiratory and/or such that there is essentially no ethano] production.
25The term "essent}’aEﬁﬁig‘{e elg1 sﬂ%ﬁ%?ﬁgggoébndﬂio%al%bégﬁﬁ%e% o@g? %&?alt&urﬁélﬁfﬁ the
culture, but that it isppop&iblet¢hatHichmdivee dopiiond, heset drditieas H8HoscoNfIBtEddn fed-batch
mode, for example during, the first hours of the culture which are equijvalept to a duration of between
174 10'1/3 of the cuRIRHATAROA VSH T BorAEuial P (YEE8 oLt b CLRER 18056 Bbtch
mode.  The expressiaroftiSe reetatisisniepstotast Stigisj2edIgentitlsheesNranryF means that the
carbon is oxidized, .not f nted, over the total duratign,.of the culture, a part of the carbon
possibl;}%eing trans?\ilgar%[?y;1 %rﬁ@%&% 'lh.f fel(/llclrﬁng r@gag\igggi #*%&Pg ig'}éﬁ %HHﬁ@%%ﬁﬁ?y
production” means thattihiecethanelitorasmitation &b thecepcbebaubusingdsciess ihrapid¥atpreferably
less than 0.1%, more p %§erentially less than 0.01% and more preferentially less than 0.001%. 5Those

skilled in the art know OV\}.?(E)nadeSt the parameters for culturing a given yeast strain so that the culture

conditions aréiguchahabtifetimetabodisNoeT isaed Btradh is cesentially despihatanytainttiar $geh ghat there

is essentially no ethésmoa[‘ 'p:ﬁg ction. enj[l'he XEaSt S{Bain accordirg tofthg %Qg/eg)gon ii éalaced in the
presence of Jothe cUlttire madium unter aerobic tohditions. P eSPraterably. tiéyéhst st According
to the invention is plaropibimetiee thesenataot theleottdebadjunrinab terofe pierdsuitad e fkeite
production of yeast. Thetvolgme of

he.fermenter can range from a few milliliters to several cubic
meters. 15The ferm&niaris a songﬁé'soe'&l?gﬁﬂy c'glleﬁaea rqg%?&cfe o}rh%(%%@éﬂfér(ﬁg pFéH%fBﬁy suitable
for culturing under gerghimeémditibinh give Bhprpetsistrai isgreferalbiy placet D86 petance of the
culture medium in th?o% n[tlexé Ofi\(!:é.lil!ﬂ%‘in in fe{i-l@tc mode a d/oraw cgﬁgtifuou 20 modg. The
expression "culturin% i fed-bateh thodlor “fodbatt @éﬁnﬁﬁé-%‘?& dGS5a ™ e"%ﬁ rﬂ@é herein
culturing in a fermesteziniitS.icgradisély tedasttetherculiiy S nzidnwitiutiioinglichmemeadium
volume js withdrawn, In such.a process, culture volume. is,variable (and increasing).in the :
fermentzegr. 25The feméé? cglv%/ﬁ raqlgﬁﬁccmpuﬁ?}qgﬁ%;%%{%%?&%%gg t"l' ec%n%? d}%ﬂgf)lllé'géﬂAgyexample
of fed-batch culturingidtiplittating eeitfieddapttatioerithéheopditiensdestribadumrefersoeateook "Yeast

Technology”, 2nd editi%r)fglggl, G. Reed and T. W. Nagodawithana, published by Van Nostrand

Reinhold, ISBN 0-442'3788%8. 30The culture medium comprises as constituents the mixture of sugar

and the othefiglementsroeddired fn_rﬁahbiw‘éiwth m‘ahQWSaBBne off dpotkierceletaiantg 2gfgred for the
growth of the yeasts g I /OMING SHEASHRAF THTOMEN BPHEEscl 155EoR, Sufursoyse. atleast
25 propionate, the mutant selected being capable of producing baker's
yeasts by multiplication, in the absence of adaptation to caicium
propionate, which give a proof time of between 90% and 105% of the
proof time given by a control baker's yeast produced from the industrial
strain of S. cerevisiae deposited on July 8, 2010 with the CNCM [French
30 Nationat Collection of Microorganism Cultures] under number 1-4341 by
multiplication with adaptation to the presence of calcium propionate of

said strain.



phosphorus source, at least one source of vitamins and/or at least one source of minerals. These
other elements are provided in sufficient amounts so as not to constitute a factor limiting the growth of
the yeasts. 5The nitrogen source is, for example, prévided in the form of ammonium sulfate,

ammonium hydroxide, diammonium phosphate, ammonia, urea and/or a combination thereof. The

sulfur source is, for Bxamgiejqurovidedts thedesm oframnioniung suliaie tmagsasitia sufigtessulfuric
acid and/or a combination thereqf. 10The, phosphorus source is, for e le, idecLin the form of
phosphoricaglg,rﬁglt%{gsiuﬁrﬁ%%p%%qg%ﬁg%lﬁgnﬁ%ﬁ&?hge,%?Jﬁo‘gmugﬁﬁg%@sfﬁl&?@ﬁhd/or a
combination Nhiendl Collebtiesoufckiaruitagainsis, Dolexasplangeavidehbethe faupof aelasses,

yeast hydrol¥sﬁq a solution of pure vitamin or of a mixture of pure vitamins 15and/or a combination

thereof. he sgurce of vitamins provides the yeast with all the vitamins in amounts which are at
least equivalent to thdke radgsunended présentiarentemanails. Seukal sSawseswof \diagaAs can be

bined. Th f mi Is is, for. I ided i f f mol , 20
eturs of PSR i 4 DARNGAATn LIS, =0 Bl e P E Brodaseale yeast

with all of theanid(spelementiranddoadmg lenbatprissanmtanntmyidiic b ausbatiteasbeqnvalenste those
recommended in the referenc& manuakl'i.(t everal s?urces of minerals can be combined. 250ne and
[

the same subtaice é%ﬁ%?%’{/lgg% ve eIERTE émlgﬁté(.m' The conditions for in-fermenter
production of the bakEns yeattars exglainestirirdatailinAshididzaisite ghapteriBrpdogtiosdf baker's

yeast by biotechnology" of the Technigues de I'Ingeni ur#Tech igues for. the Engineer], Reference
25013 et 0 B S e A O 5 BT b Ty b BEBCTR B Honton i
used for the 1-4341 reference strain, to which they will be compared, but while carrying out, with

regard to said reference strain, an_additional "adaptation” step 13 gccording to the technique
described in patentgn Q%Sift@fg%ﬁ%(grel%ef k) 'ﬂ\f%\é?gt%grdmsqgm%"Combined teaching of these

two documents.  aTheiaceaksuiph mepaingdghe haker's ypesticompisesat ieagtshefrsttwo steps
of the set of the foll?ﬁ/&ié]rgﬁstneps consisting in: 5-multiplying a pure strain under semi-aerobic and then
aerobic conditions, separaﬁlrig, by centrifugation, the yeast thus produced from its culture medium, so

as to pravide-a liquiskidréakeysadtiugintainiegaivbmbb49g toh2s¥nofrdry riatighsoimmerddh tiigecream
yeast is mixed with %?mg;[]it:agroducts 10filterin ti}ﬁ liqtﬁ'

(i eE e et oty on e

rotary filter under vacuum, and providing a g y((fratéral

matter, mixing said greadottus plesered; of e indbie BNt freshr ypastealkigsabdadhe §esmfof

crumbled fresh yeast containing approximately 30%.¢f dry 15matter, or else in the form of particles,
preferably granules?%ﬁ'é Sr}we%rg?ﬁ)srBPera)ﬁle a?%asot ﬁf?’% oysugar and more preferabﬁ; at?egsa%

25% of sugar (baker's percentages) and in the presence of a mold
20 inhibitor of weak organic acid type, preferably in the form of calcium

propionate.

The subject of the present invention is also a process for preparing a
baked bread product by using said baker's dough.
25
The subject of the present invention is also a bread product which can be
obtained by means of said preparation process.
Other characteristics and advantages will now be described in greater
detail by means of exemplary embodiments of the invention, which are given

30 purely by way of illustration and are nonlimiting.

Detailed description of the present invention



intended to be dried, drying, in a sparing manner, in a stream of hot air, for example by fluidization, of
the yeast particles obtained by extrusion, packaging before marketing. 20 EXAMPLE 3:
Comparison of the effectiveness of the non-adapteddyeasts according to the invention with the adapted
control strain Example 3.1: Presentation of the tests 3.1.1. Fermentometer tests 25The tests are
carried out using thin BtiveowsesedtH arvisntideniaetotaeter descotute-imthd Alkevmnay eb stistikite of

Brewing", vol. LXV,, No. 1. January-February,1959 and are defingd i Lhe following way: Test A5 30A
yeast suspeﬁ%é%ﬂqupfgpﬂ?gg A YhE g of?l/{/?r%h\?v%)?:t ef&%%‘ge 81‘{1 @3‘? r%’ HET'UT IS ‘3%\%!5%0 be tested 2 5

ml of a solution contaisitast0ctllityf ddEd e tithh63F lLofild) S eI 3 38Nt dne3o maedeen0 ml with
distilled water. 14 15 ml| offthe bcive Sl‘lﬁﬁﬁn ' n%'i.e.. 150 tm%er:)fa a%[ dré( ter) are eﬁuilibrated at
a temperature of 30Cf&r E?rﬁfﬁ&?@s%% e“ot 20'g BMI8FSh ! ﬁg FLAEEuRDriBd
beforehand overnightoait3f6hisaddedticthindsuspedsiong Bugavbdle Mininrpds emsiogsized for a
eriod of 35 seconds. The do farmed is incupated.in a hermetically closed tainer placed at
gOC. The gas reIeagS@/ (@x%fgrssagg’% %I%ﬂ%&s %HFI—%? izsl'?e(% %gﬁ?ﬂ@?é@&ﬁ%é&%@%y fﬁg{minutes
(this period can be agdinstedhaFeat AbtRrotsicol identicatitoesAS exeeftbthaspbciR pirof pasalution at

16% (w/v) of calciqu)gpgi%@%palpro) are added on top of the flour + sugar mixture just before the
35-second mixing p StUA3" Protocol identical to AS except that: 1. 1 ml of a solution at 16%

(w/v) of calcium propiesateds radedbon wpthbtheliboung rugenmixtarajusbheleediefsscond
mixing phase. Test A6 Protocol identical. to PS4q, xc%)% that; 1. The yeast suspension is prepared
d

t: 1., t
with 408 mg of dry [RAREPTHEEEEH SPSTERY) MWHEH! gﬁc!r]%téﬁ‘?g (?rflagﬁ nt'6'360Mg of yeast
dry matter that is usésl intheJtesia?pEcbnedigurio5agamanixiviiecis cormperatheli 250 ¢ilenr (instead

0f20.g) and 6.5 g ¢f sugrasg instead ohd 9ke and As';

® passes at least one of the following breadmaking tests in comparison

with the adapted 1-4341 strain and always in the presence, in the baker's

15 dough, of 0.4% calcium propionate and of high sugar contents, said tests
being called, in the present invention, NT15%+, NT18%+, NT23%+,

NT25%+: they correspond to measurements of the proof time in "No-

Time Dough" schemes, namely direct processes in which there is

virtually no first fermentation between intensive kneading and the division

20 of the dough, the dough pieces obtained being fermented in molds
between 35°C and 40°C. The latter fermentation, which is the essential
fermentation in such a process, is called "proof'. The proof time is

defined as the time required for a baker's dough to reach a given height

in the mold, corresponding to the desired development of the dough in

25 order for it to be placed in the oven.

Preferably, an osmotolerant yeast according to the invention has at least

two of the properties as defined in the abovementioned tests.

30 in the present invention, the expression "intrinsic resistance of a yeast to
weak organic acids, present for example in the form of calcium propionate,” is
intended fo mean a resistance which is neither induced, by adaptation for

example, nor acquired after genetic modification of said yeast other than by



Tests A51 and A51' (with calcium propionate) For fresh yeast 30A yeast suspension is prepared in the
following way: 1. 400 mg of dry matter of the yeast to be tested. 15 2. Mix with the volume of distilled
water required to achieve a total volume of water of 8.8 ml while taking into account the water provided
by the fresh yeast (typically 70% of the weight of a pressed yeast). 3. Equilibrate at 30C for 22
minutes. 5 4 haldddizaiioinoba soltaitimcohthieist 3i3.6rgfkgwiika@l Enddrdradgenizas tau@big of flour
and3gofs are added to the above suspension. The whole is mixed for a period of 35 seconds.
The gas released?%e}(pressed in ml at 760 mmHg) is recorded over a total period of 120 minutes (this
period can be adjustedficTiresashiwentiont Hegitesrb036dmsiinée stadiel therbegdetn ehtwe protocol.

This protocol exi variant in ing the, n¢e of.calci ropionate.,In this case, in step 4 of
the preparati%%)goﬁ#t e ?@asatﬁg(épégr\ﬂ)s%%%},gt e g@ﬁﬁ%ﬁ §o‘%§5iﬁi%?gg %gg?g;baﬁ?ﬁa%l a{%%'cogt%%ins 17.4
g/kg of calcivheprpiynatevHishFeradignyemse coniir20 g of flour, 3 g of sucrose and 400 mg of dry

matter of the yeast t ii at,30 12 minutes. Add 6.8 ml of distilled water

and 4.5 ml of a so|u@o%§ﬁ§%’r%%%§% ;\geo%g%ﬁcﬁa}/n rﬁé%ogogn?zgt{g}rbés s@é%ﬂégd {0 36

minutes aftenbarmadaitiorpodfile disidleddviner RaRy wsing spoorethalitegdzagaindentizgkto the first.

The gas relegg XRL SS;?@HQS@%%K 0{5‘ g)eﬁcre %rgr%d c%\é%%. ota% rgﬁglo% 8f 120 n;}:snug?s (this
em 25

period can be adjusted). asurement begins minutes aftet the beglnn\fr(?én&q e protocol.
Tests A61 arfiteas1o$nith Chjgiuhppropionated) FOD frestiegeabtit ye astcisprsiar ipr@epared in the
following way; 30 mg ﬁ{ r h t to sted,.2. Mix with,the volume of distilled
water r%uirggé:)o%%%?gve a ?%ﬁ/gﬁr%%[sc?éévaggﬁo 5 r%?\fv%iﬁéa%g f‘r’faﬁfs{tdnaééguﬁte the water provided
by the fresh glmst {typicalipmo9eotddngdlyhtBNApradue o yedst) a1 t8e Eiglitibraterab80Esfor 22

minutes. 4. I ining. fIN ho nize, 25 q of flour and
6.5 g of sucr@gg %%Z‘%(Sj‘f:jltﬁé %iﬁ%& a@%@g E%p%%é%gégm %v%%%e?ﬁl%ﬁrﬂ?geﬁ)%ﬁgrp%?%%ﬁg%'tseconds.
The gas relepses@@ressdenmonsiaid 60 numsigpisibeqrdydnovehianothbpeded ctrE2Gsmifbites (this

period can be BNRIRE) s TREWMEASUBIPH REINRAP MINEASIFHR! s BBORIIRGL S Hisup Riocel. This
protocol exists as a'variant including the presence of calcium
15 the identification of probiotic yeasts for animal feeding stuffs.

In the present invention, the expression "quantitative trait locus mapping
(QTL mapping)" is intended to mean a technique which consists of the
construction of genetic maps which make it possible to locate loci (regions of
the chromosome) involved in the variation of quantitative traits linked to more

20  easily identifiable loci, markers.

In the context of the present invention, all the percentages mentioned in
the selection tests, unless otherwise mentioned, are given as "baker's"
percentages, which are well known to those skilled in the art; these percentages
represent percentages by weight of the ingredients (for example, sugars,

25 calcium propionate, efc) pr@éent relative to the weight of the flour representing
100%.

EXAMPLES
EXAMPLE 1: Preparation of the hybrids
30 The 1-4312 and 1-4313 hybrid strains, which are subjects of the present
invention, are produced by systematic crossings between one ancther of strains
of the applicant's internal collection, chosen as being osmotolerant and/or

osmotolerant and not very sensitive to the presence of weak organic acids or



10 propionate. In this case, in step 4 of the preparation of the yeast suspension, the solution
containing 73.6 g/kg of NaCl also contains 17.4 g/kg of calcium propionate. For dry yeast 15Mix 25 g
of flour, 6.5 g of sucrose and 700 mg of dry matter ofthe yeast to be tested. Equilibrate at 30C for 12
minutes. Add 7.5 ml of distilled water and 5.75 ml of a solution containing 73.6 g/kg of NaCl and
homogenize ﬁaﬂtSS%menﬂs used as36noituiesibiterstheaciditasn didke oﬁiﬁ;ﬂtﬂltm@t%iﬁtﬁﬂ@eout a

S o A KBRS A R R Ll M SRR O Osre BUGIOR ) o
recorded over a to perlo finu es (this perlo e ad & MEasuremen egins 60
minutes aftercﬁhéﬂmgmngaglmhtﬁéwnﬂmjobfz%1lﬁsiﬁtéalaam&mg t#Hste)d thoipPexkmertdtect, recipe

P11 containi 0 r entag of u nd 0.4% i baker's
percentage) o %}Zm@p r% ;\gg%?r?(a)ptﬁe%%%%Téﬁcc%gl n$ﬁgE E&S@o %yg\?vre% ake'rgsg %qerceﬁ]{age) of
sucrose and betsbyyieight (bafees iderdettdfe) of calcium propionate; 30 - recipe PT3 containing

23% by weight (bak P 6.2 d 4% ight (haker's percenta alcium
propionate; recipe ﬁﬁ% ﬁ%%gigr,l%ggﬁéé)/? E;A/velgh (ba aker's perce[en é éf)rf] UCTOSE %\rﬁ(grg%/aﬁby weight
(baker's perc@aﬁ&uga)mfmﬂcimmsﬂtumemiﬁecnb‘éd in ﬂinﬁé%tschrﬁm&eﬂwamﬂffé@nmiﬁ' moap tarse

between, on %‘ameggazﬂda &) roI ra|n %bne&is %h\,t St”@@ ntrgt%% ex‘agg Sds’:l nd othebother hand,

a dry yeast o IS measure ina’given brea makln %rocess and with
the given recl;ﬁmrﬁm:effé‘c!mﬁesﬁs’lm n#easbéd) as-gaicehtdge differernee bBtvastbe strath tested

and the gontspl sl eedays lfsiencs cBPRRNIplOAdTEHE elaaiprgasdpan that of he

control strain sed In the tes xpréssed in baker's percéntages are togiven in
the following table. This table also includes the details of the various protocols used. FORMULAE

Recipe 1 Recipe 2 %Wﬁ_%eﬂﬁepgl%{ 31’9 O%‘f 1&9@ yveasts in accordance with the
invention from the hybrids of example 1

To produce the bhaker's yeasts according to the invention, the hybrid

15 strains as obtained in example 1 are placed in culture in flasks or in fermenters
in the media which are known, but free of weak acid.

In flasks, use may be made of the YPD culture medium as described in
appendix A devoted to culture media of the manual "Methods in Yeast Genetics,
A Cold Spring Harbor Laboratory Course Manual, 2000 Edition" by D. Burke,

20 D.Dawson and T. Stearns, Coid Spring Harbor Laboratory Press (ISBN
0-87969-588-9).

In fermenters, conventionally, the culture conditions are such that the
metabolism of the yeast strain is essentially respiratory and/or such that there is
essentially no ethanol production.

25 The term "essentially” means that these conditions are confirmed over
the fotal duration of the culture, but that it is possible that, from time fo time,
these conditions are not confirmed in fed-batch mode, for example during the
first hours of the culture which are equivalent to a duration of between 1/4 to 1/3
of the culture duration, and in particular for the first 5 hours of a culture in fed-

30 batch mode.

The expression "the metabolism of the yeast strain is essentially
respiratory” means that the carbon is oxidized, and not fermented, over the total

duration of the culture, a part of the carbon possibly being transiently fermented.



100% 100% Water 54% 52% 45% 50% Sucrose 15% 18% 23% 25% Salt 1.7% 1% 1.5% 1.7% Dry
yeast 1.5% 1% 2.3% 2% Fat7.5% 5% 10% 7.5% Improver 0.5% 0.3%

11

The expression "there is essentially no ethanol production” means that
the ethanol concentration at the end of culturing is less than 1%, preferably less
than 0.1%, more preferentially less than 0.01% and more preferentially iess
than 0.001%.

5 Those skilled in the art know how to adjust the parameters for culturing a
given yeast strain so that the culture conditions are such that the metabolism of
said strain is essentially respiratory and/or such that there is essentially no
ethanol production.

The yeast strain according to the invention is placed in the presence of

16 the culture medium under aerobic conditions.

Preferably, the yeast strain according to the invention is placed in the
presence of the culture medium in a fermenter suitable for the production of
yeast. The volume of the fermenter can range from a few milliliters to several
cubic meters.

15 The fermenter is also subsequently called a reactor.

The fermenter is preferably suitable for culturing under aerobic
conditions.

The yeast strain is preferably placed in the presence of the culture
medium in the context of culturing in fed-batch mode and/or in continuous

20 mode.

The expression "culturing in fed-batch mode" or "fed-batch culturing” or
"fed-batch mode" denotes herein culturing in a fermenter which is gradually fed
with the culture medium, but from which no medium volume is withdrawn. In
such a process, the culture volume is variable (and increasing) in the fermenter.

25 The feed flow rate in culturing in fed-batch mode is constant or variable.

An example of fed-batch culturing is culturing carried out under the
conditions described in reference book "Yeast Technology”, 2nd edition, 1991,
G. Reed and T. W. Nagodawithana, published by Van Nostrand Reinhold, 1SBN
(0-442-31892-8.

30 The culture medium comprises as constituents the mixture of sugar and
the other elements required for the growth of the yeasts.

The other elements required for the growth of the yeasts are the

following: at least one nitrogen source, at least one sulfur source, at least one



% - - 1% Milk powder 4% 3% _ Eggs 6% 10% Calpro 0.4% 0.4% 0.3% 0.4% TEMPERATURES
Recipe 1 Recipe 2 Recipe 3 Recipe 4 Premises + flour + water

12
phosphorus source, at least one source of vitamins and/or at least one source
of minerals.

These other elements are provided in sufficient amounts so as not to
constitute a factor limiting the growth of the yeasts.

5 The nitrogen source is, for example, provided in the form of ammonium
sulfate, ammonium hydroxide, diammonium phosphate, ammonia, urea and/or
a combination thereof.

The suifur source is, for example, provided in the form of ammonium
sulfate, magnesium sulfate, sulfuric acid and/or a combination thereof.

10 The phosphorus source is, for example, provided in the form of
phosphoric  acid,  potassium  phosphate, diammonium  phosphate,
monoammonium phosphate and/or a combination thereof,

The source of vitamins is, for example, provided in the form of molasses,
yeast hydrolysate, a solution of pure vitamin or of a mixture of pure vitamins

15 and/or a combination thereof.

The source of vitamins provides the yeast with all the vitamins in
amounts which are at least equivalent to those recommended in the reference
manuals. Several sources of vitamins can be combined.

The source of minerals is, for example, provided in the form of molasses,

20 a mixture of mineral salts and/or a combination thereof.

The source of minerals provides the yeast with all of the macroelements
and frace elements in amounits which are at least equivalent to those
recommended in the reference manuals. Several sources of minerals can be
combined.

25 One and the same substance can provide several different elements.

The conditions for in-fermenter production of the baker's yeast are
explained in detail by A. Loiez in the chapter "Production of baker's yeast by
biotechnology" of the Techniques de I'Ingénieur [Techniques for the Engineet],
Reference J6013 of March 10, 2003,

30 The same culture medium of the hybrids according to the invention is
used for the 1-4341 reference strain, to which they will be compared, but while

carrying out, with regard to said reference strain, an additional "adaptation” step



64C 70C 70C 640 Waterbath Kneading machine 22.5C 23.5C 24.5C 22.5C Dough 27C 28C 29C 27C
18 DIAGRAM Recipe 1 Recipe 2 Recipe 3 Recipe 4 KneadingMac Duffy L5 R5 H4 L1 +MG1 L1 H4 L1
+MG1 L1 H5.5 L5 R5 H4 Bulk Fermentation 10 min 85 min

according to the technique described in patents US 4 318 991 or US 4 346 115
or according to the combined teaching of these two documents.
The process for preparing the baker's yeast comprises at least the first
two steps of the set of the following steps consisting in:
5 - multiplying a pure strain under semi-aerobic and then aerobic conditions,
- separating, by centrifugation, the yeast thus produced from its culiure
medium, so as to provide a liquid "cream yeast" containing from 14% fo
25% of dry matter, or more if the cream yeast is mixed with osmotic
products,
10 - filtering the liquid cream yeast thus obtained, preferably on a rotary filter
under vacuum, and providing a dehydrated fresh yeast containing from
26% to 35% of dry matter,
- mixing said yeast thus obtained, even in the form of fresh yeast cakes, or
in the form of crumbled fresh yeast containing approximately 30% of dry
15 matter, or else in the form of particles, preferably granules, if the yeast is
intended to be dried,
- drying, in a sparing manner, in a stream of hot air, for exampile by
fluidization, of the yeast particles obtained by extrusion,

- packaging before marketing.

20
EXAMPLE 3: Comparison of the effectiveness of the non-adapted
yeasts according to the invention with the adapted control strain
Example 3.1: Presentation of the tests
3.1.1. Fermentometer tests
25 The tests are carried out using the Burrows and Harrison fermentometer
described in the "Journal of Institute of Brewing”, vol. LXV, No. 1, January-
February 1959 and are defined in the following way:
Test A5
30 A yeast suspension is prepared in the following way:

1. 200 mg of dry matter of the yeast to be tested

Mo

& mi of a solution containing 108 g/i of NaCi and 16 g/l of (NH4)2804

3. Bring the volume to 20 ml with distilled water,



10 min 10 min Division 320 g 320 g 320 g 320 g Rounding - slackening  Time from end kneading -
beginning shaping 25 min 50 mm 25 min 25 min Shaping machine ShapingUS ProofingForma Oven
35C 90%RH 35C 90%RH 35C 90%RH 14

15 mi of the above suspension (i.e. 150 mg of yeast dry matter) are
equilibrated at a temperature of 30°C for 15 minutes. A mixture of 20 g of flour
and 4 g of sucrose equilibrated beforehand overnight at 30°C is added to this

5 suspension. The whole mikture is homogenized for a period of 35 seconds.

The dough formed is incubated in a hermetically closed container placed at

30°C. The gas release (expressed in ml at 760 mmHg) is recorded over a total

period of 120 minutes (this period can be adjusted).

10 | Test A5’

Protocol identical to A5 except that:
1. 500 pl of a solution at 16% (w/v) of calcium propionate (calpro) are added on

top of the flour + sugar mixture just before the 35-second mixing phase.

i5 | Test A5”

Protocol identical to A5 except that;
1. 1 ml of a solution at 16% (w/v) of calcium propionate is added on top of the

flour + sugar mixture just before the 35-second mixing phase.

20 1 Test AB

Protocol identical to PS4g except that:
1. The yeast suspension is prepared with 400 mg of dry matter (instead of
200 mg), which leads to it being in an amount of 300 mg of yeast dry matter
that is used in the test.
25 2. The flour + sugar mixture is composed of 25 g of flour (instead of 20 g) and

6.5 g of sucrose (instead of 4 g).

Tests A51 and A51’ (with calcium propionate)

For fresh yeast
30 A yeast suspension is prepared in the following way:

1. 400 mg of dry matter of the yeast to be tested.



35C 90%RH BakingReed Oven 21 min 190C 21 min 190C 21 min 190C 21 min 190C DETAILS OF
THE PROCEDURE: The test protocol applied to the various recipes above in tests PT1 to PT4 is
the following: 51.Weigh out the various ingredients. 2 Measure the ambient temperature and the
temperature of the flour. 3. Adjust the temperature of the water so as to obtain a dough temperature, at
+1-0.5C, of 2YCNtix reritipeel \andnde 28C fstiiresipakanshz@e dapreeinedk i) thilegeithadngredients

peforenand wi A Gt 2290 (ARl s Sh 1y o it (BIMER oY BEt B dB%) 85N the
dry ingredients atdust gppraitpr7Disiotitee vdihatkoeaping skagyeastiepends on the recipe used: 15-
cartied out 1015 RS R FroLebLLh (b I8 e rbouling product i et 6 atand for 5 minutes (RS)
kneading is earriedddiFondofmirsdesiah segunchsne®d.6tkg refce2:and Hbmpgerning water is added
after the dry premix'ﬂgg of %SP%W& .ésgc?)?’isegc%éegoér% %%lgg f%t {'rgtaﬁgg\?ed sgtliégjeswsion. The
whole is mixed for a period of 35 seconds.
The gas release (expressed in ml at 760 mmHg) is recorded over a total
period of 120 minutes (this period can be adjusted). The measurement begins
10 36 minutes after the beginning of the protocol.
This protocol exists as a variant including the presence of calcium
propionate. In this case, in step 4 of the preparation of the yeast suspension,
the solution containing 73.6 g/kg of NaCl also contains 17.4 g/kg of calcium
propionate.
15
For dry yeast
Mix 20 g of flour, 3 g of sucrose and 400 mg of dry matter of the yeast to
be tested. Equilibrate at 30°C for 12 minutes.
Add 6.8 ml of distilled water and 4.5 ml of a solution containing 73.6 g/kg
20 of NaCl and homogenize for 35 seconds.
36 minutes after the addition of the distilled water, carry out a second
homogenization identical to the first.
The gas release (expressed in ml at 760 mmMHg) is recorded over a total
period of 120 minutes (this period can be adjusted). The measurement begins

25 60 minutes after the beginning of the protocol.

Tests A61 and A61’ (with calcium propionate)}

For fresh yeast
A yeast suspension is prepared in the following way:
30 1. 700 mg of dry matter of the yeast to be tested.
2. Mix with the volume of distilled water required to achieve a total volume of
water of 7.5 mi while faking into account the water provided by the fresh

yeast (typically 70% of the weight of a pressed yeast).



the resulting product is left to stand for 1 minute for the addition of the fat (+MG1) blending is
carried out for 1 minute at first speed (L1) kneading is carried out for 4 minutes at second
speed (H4) 10- recipe 3: the pouring wates is added after the dry premixing

blending is carried out for 1 minute at first speed (L1) the resulting product is left to stand for 1
minute for thes adeiinibehtbefataMel)Ismilensing is carried out for 1 minute at first speed (L1)

kneading is carried out for 5 minutes 30 seconds, at second speed (H5.5). 7. Verify the temperature of
the dough ob air%ﬂ%%tﬁ%rgﬂé’%g? I%‘?i AFBBIR SF%@&MH%@%%&? 1emAdRBE ecipes 1, 3
and 4) or 2015 minutes (recipe 2) 9. Divide into 320 g pieces. 10. Loose round and cover. 11. Leave to
stand for 10 minutes (recipes 1, 3 apd 4) or 30 minutes (recipe 2). 2512.Shape the dough. 13. Place
tha 520 o dough LB T A N SHAL TR B P Vb eeratinie. TSRO0 x 50 ram
pan height 75 mMeléhbleterminedfemniqndivaeiza S$esgdi0 incubator at 35C and 90%

lative humidity. Th f time is the time elapsed bet n placement 300f the pans in the incubator
and the moment RSvAER 1FC85HglT 1RAEFRE  iBhPL S0 I HikhiS ARCISC R 4RI 3 RRIA@ tray

oven for 21 npigtites ot 190Cni A0 dxampledddResuit®: adjuabl. 1T e rmeniomnetetesis;idiferences
between hybsr%'grac.cordin 0 the invention arggé

-4341 parent Biomass produced in a flask, evaluation
on fresh yeastoraul PR A 1 BB eHMBE: %@n’?@tgmﬁ |

This protocol exists as a variant including the presence of calcium
10 propionate. In this case, in step 4 of the preparation of the yeast suspension,
the solution containing 73.6 g/kg of NaCl also contains 17.4 g/kg of calcium

propionate.

For dry veast
15 Mix 25 g of flour, 6.5 g of sucrose and 700 mg of dry matter of the yeast
to be tested. Equilibrate at 30°C for 12 minutes.
Add 7.5ml of distiled water and 5.75ml of a solution containing
73.6 g/kg of NaCl and homogenize for 35 seconds.
36 minutes after the addition of the distilled water, carry out a second
20  homogenization identical to the first.
The gas release (expressed in ml at 760 mmHg) is recorded over a total
period of 120 minutes (this period can be adjusted). The measurement begins

60 minutes after the beginning of the protocol.

25 3.1.2. Breadmaking tests, 4 recipes are tested:
- recipe PT1 containing 15% by weight (baker's percentage) of sucrose and
0.4% by weight (baker's percentage) of calcium propionate;
- recipe PT2 containing 18% by weight (baker's percentage) of sucrose and
0.4% by weight (baker's percentage) of caicium propionate;
30 - recipe PT3 containing 23% by weight (baker's percentage) of sucrose and
0.4% by weight (baker's percentage) of calcium propionate;
- recipe PT4 containing 25% by weight (baker's percentage) of sucrose and

0.4% by weight (baker's percentage) of calcium propionate.



1-4448 without 1-4312 without 1-4313 without adaptation adaptation adaptation adaptation AS 122
120 137 132 A5' Gain /parents 92 98 L_ 114 17 & 24% 115 18 & 24% Biomass produced in a 7L
fermenter, evaluation on fresh yeast Test 1-4341 wittfout

In tests 1 fo 4, the difference in proof time between, on the one hand, a
dry yeast obtained with the strain to be evaluated and, on the other hand, a dry
yeast obtained with a control strain "C" is measured in a given breadmaking

5 process and with the given recipes. The effectiveness is measured as
percentage difference between the strain tested and the control strain. A
negative difference corresponds to a greater effectiveness than that of the
control strain.

The recipes used in the tests and expressed in baker's percentages are

10 given in the following table. This table also includes the details of the various

protocols used.

No Time | No Time | Rotimani | No Time
15%+ 18%+ 23%+ 25%+
TEST PT1 PT2 PT3 PT4
FORMULAE Recipe 1 | Recipe 2 | Recipe 3 |Recipe 4
Flour 100% 100% 100% 100%
Water 54% 52% 45% 50%
Sucrose 15% 18% 23% 25%
Salt 1.7% 1% 1.5% 1.7%
Dry yeast 1.5% 1% 2.3% 2%
Fat 7.5% 5% 10% 7.5%
Improver - 0.5% 0.3% -
1% - - 1%
Milk powder - 4% 3% -
Eggs - 6% 10% -
Calpro 0.4% 0.4% 0.3% 0.4%
TEMPERATURES Recipe 1 | Recipe 2 | Recipe 3 | Recipe 4
Premises + flour + water 64°C 70°C 70°C 64°C
Waterbath Kneading
machine 22.5°C 23.5°C 24.5°C 22.5°C
Dough 27°C 28°C 29°C 27°C




1-4341 with 1-4312 without 1-4313 without adaptation adaptation adaptation adaptation A5 96 99 121
126 A5' 79 108 114 107 A61 139 179 209 225 A61' 88 105 121

18
DIAGRAM Recipe 1 | Recipe 2 | Recipe3 | Recipe 4
L1+MG1 | L1 +MG1
Kneading | Mac Duffy L5 R5 H4 L1 H4 L1H55 Lo REH4
Bulk Fermentation 10 min 15 min 10 min 10 min
Division 32049 320 ¢ 320 g 320 ¢
Rounding - slackening
Time from end kneading -
beginning shaping 25 min 50 min 25 min 25 min
Shaping
machine
Shaping us
35°C 35°C 35°C 35°C
Proofing Forma Oven | 90%RH 90%RH S0%RH 90%RH
21 min 21 min 21 min 21 min
Baking Reed Oven 180°C 190°C 190°C 190°C

DETAILS OF THE PROCEDURE:
The test protocol applied fo the various recipes above in tests PT1 to
PT4 is the following:

5 1 Weigh out the various ingredients.
2. Measure the ambient temperature and the temperature of the flour.
3. Adjust-'the temperature of the water so as to obtain a dough temperature,
at +/-0.5°C, of 27°C for recipes 1 and 4, 28°C for recipe 2 and 29°C for
recipe 3.

0 4. Place the ingredients in a Mac Duffy® bowl! of a Hobart A200® kneading
machine, the jacket of which is thermostated beforehand with water at
22.5°C (recipes 1 and 4) or 23.5°C (recipe 2) or 24.5°C (recipe 3).
Mix the dry ingredients at first speed for 1 minute.
The kneading diagram depends on the recipe used:
15 - recipes 1 and 4:
- the fat is incorporated after the dry premixing
- the pouring water is added

- blending is carried out for 5 minutes at first speed (L.5)



131 Biomass produced in a 20L fermenter, evaluation on dry yeast Test 1-4341 without 1-4341 with
1-4312 without 1-4313 without adaptation adaptation adaptation adaptation A5 102 105 105 97 A5' 99
107 90 80 A51 159 214 19

- the resuliing product is left to stand for 5 minutes (R5)
- kneading is carried out for 4 minutes at second speed (H4)
- recipe 2:
- the pouring water is added after the dry premixing
5 - blending is carried out for 1 minute at first speed (L1)
- the resulting product is left to stand for 1 minute for the addition
of the fat (+MG1)
- blending is carried out for 1 minute at first speed (L1)
- kneading is carried out for 4 minutes at second speed (H4)
10 - recipe 3:
- the pouring water is added after the dry premixing
- blending is carried out for 1 minute at first speed (L1)
- the resulting product is left to stand for 1 minute for the addition
of the fat (+MG1)
15 - blending is carried out for 1 minute at first speed (L1)
- kneading is carried out for 5 minutes 30 seconds, at second
speed (H5.5).
7. Verify the temperature of the dough obtained at the end of kneading.
8. Bulk fermentation at 23°C for 10 minutes (recipes1, 3 and 4) or
20 15 minutes {recipe 2}
9. Divide into 320 g pieces.
10.  Loose round and cover.
11.  Leave to stand for 10 minutes (recipes1, 3 and 4) or 30 minutes
{recipe 2).
25 12. Shape the dough.
13. Place the 320 g dough pieces into pans (dimensions: base of pan
185 x 75 mm; top of pan 200 x 90 mm; pan height 75 mm).
14.  Determine the proof time, in a Stéricult® incubator at 35°C and 90%
retative humidity. The proof time is the time elapsed between placement
30 of the pans in the incubator and the moment at which the dough reaches
a height of 85 mm in the pan.

15,  Bake in a Reed® tray oven for 21 minutes at 190°C.



173 209 A51' 124 160 107 134 A61 167 232 169 241 A61' 95 114 97 125 21 Table 2: No-Time
Dough scheme test, hybrid according to the invention vs. the yeast obtained from the non-adapted
strain deposited on July 8, 2010 with the CNCM [Fregch National Collection of Microorganism
Cultures] under No. 1-4342. Biomass produced in a 20L fermenter, evaluation on dry yeast Test

1-4342 without 1-43[:}§M5q)gt3§1§@%@§g@gaptation PT1

Table 1: Fermentometer tests: differences between hybrid
according to the invention and 1-4341 parent
Biomass produced in a flask, evaluation on fresh yeast
Parent 1 Parent 2
{-4341 1-4448 1-4312 1-4313
without without without without
Test adaptation | adaptation | adaptation | adaptation
A5 122 120 137 132
AY 92 98 114 115
Gain /parents 17 & 24% 18 & 24%

Biomass produced in a 7L fermenter, evaluation on fresh yeast

1-4341 -4341 14342 14313
without with without without
Test adaptation | adaptation @ adaptation | adaptation
A5 96 99 121 126
AL 79 108 114 107
AG1 139 179 209 225
ABT 88 105 121 131

Biomass produced in a 20L. fermenter, evaluation on dry yeast

1-4341 -4341 1-4312 1-4313

_ without with without without
Test adaptation = adaptation | adaptation | adaptation
A5 102 105 105 97

AS5' 99 107 90 80

A51 159 214 173 209
A51 124 160 107 134
A1 167 232 169 241
ABT 95 114 97 125




T:14%PT2T 9% PT3T-17% 5 Table 3: No-Time Dough scheme, hybrids according to the
invention vs. adapted control (= adapted 1-4341) Biomass produced in a 20L fermenter, evaluation on
dry yeast Test 1-4341 with adaptation 1-4313 without adaptation PT2T 1% PT3 T -5% PT4

Table 2: No-Time Dough scheme test, hybrid according to the invention
vs. the yeast obtained from the non-adapted strain deposited on July 8, 2010

with the CNCM [French National Collection of Microorganism Cultures] under

No. 1-4342.
Biomass produced in a 20L fermenter, evaluation on dry yeast
1-4342 4313
without without
Test adaptation adaptation
P11 T -14%
P12 T -9%
P13 T -17%

adapted control (= adapted 1-4341)

Biomass produced in a 20L fermenter, evaluation on dry yeast

Table 3: No-Time Dough scheme, hybrids according to the invention vs.

4313
-4341 without
Test with adaptation adapiation
PT2 T 1%
PT3 T -5%
PT4 T 3%

10

Conclusion: The non-adapted yeasts according to the invention behave
substantially identically or even better compared with an adapted control yeast,
produced by crossing of one of the best osmotolerant strains available in the
applicant's internal collection and deposited under number 1-4341 and of a

15  commercial strain not very sensitive to weak acids.

These results are surprising since it was absoluiely not foreseeable to

accumulate the preexisting advantages of the two parents by hybridizing

industrial strains, especially while exceeding by 15% to 25% the gas release
values of their two parents.



T3% 10 Conclusion: The non-adapted yeasts according to the invention behave substantially
identically or even better compared with an adapted control yeast, produced by crossing of one of the
best osmotolerant strains available in the applicants;internal collection and deposited under number
1-4341 and of a 15commercial strain not very sensitive to weak acids. These results are
surprising since it w n e Iy pr g of the two
parents by hybr|d|2|$%ﬁ%§%trﬂ%%§%e% eH(-:‘g%geeR((ab o% ttfog Tw gas gelease
values of theelis parasts Bz EOWETTh‘@Sér‘&béﬁtahﬂéﬁhﬁ@mmLﬁﬂ@“ﬁrbﬁkﬂgsaﬁ;ybﬁ@sfbﬁpmbmwoducmg
baker's yeas h [ lé;ﬁ t s doughs -
and in the pr@%ﬁ?e%cﬁﬁ%ﬁ%éu@fﬁ?%ﬁ%&’r&%ﬁﬁggq%wéﬁéﬁ 9,[] 4%\[5%6;§:E§E§(“)n of the
1-4409 and PAPI@N@gants The 1-4341 strain was subjected to mutagenesis by exposure to
ultraviolet radiation. A population of mutants was evaluated in tests A5 and AS' after production in
flasks. The 1-4409 and 1-4410 strains were initially selected 1()from this population. EXAMPLE 5:
Preparation of the yeaSAibrl-thd nitrepasatien 0 phe -G48 and il 8) msodsPLE 6: Comparison

of the effectiveness a I a eg.n n I yeast
o e eectheness i sconyol yeas SpRasspIRdLetn Adale R AR eSS

ultraviolet radiation. A population of mutants was evaluated in tests A5 and A5’
after production in flasks. The [-4409 and 1-4410 strains were initially selected

10 from this population.

EXAMPLE 5: Preparation of the yeast from the mutants of
example 4 (idem example 2)

15 ' EXAMPLE 6: Comparison of the effectiveness with a control yeast

Biomass produced in a flask, evaluation on fresh yeast

4341 1-4409 4410
without without without
Test adaptation adapiation adaptation
A5 121 117 126
A5" 88 105 96
Gain / 1-4341 in A5" (%) 19 9

Biomass produced in a 20L fermenter, evaluation on dry yeast

1-4341 1-4409
with without
Test adaptation adaptation Difference (%)
A5 101 101 0
A5’ 104 100 -4
A51 104 114 10
A5T 136 158 17

20




adaptation A5 121 117 126 A5" 88105 96 Gain 11-4341 in A5" (%) 19 9 Biomass produced in a 20L
fermenter, evaluation on dry yeast Test 1-4341 with 1-4409 without Difference (%) adaptation

adaptation A5 101 101 0 A5'104 100 23
i-4341 1-4410
with without
Test adaptation adaptation Difference (%)
A5 98 106 10
A5 101 97 -4

The breadmaking results obtained with these yeasts are below (fests
PT2 and PT3)

4410
-4341 - without 1-4410
Test with adaptation adaptation with adaptation
PT2 T 2% “11%
PT3 T 2% -4%
1-4341 1-4409
with without
Test adaptation | adaptation
PT1 T 3%
PT2 T 5%
PT3 T 1%




-4 A51 104 114 10 A51' 136 159 17 23 Test 1-4341 with 1-4410 without Difference (%) adaptation
adaptation A5 96 106 10 A5' 101 97 -4

24
CLAIMS
1. A S. cerevisiae strain which can be obtained by means of a
5 hybridization process or mutation process of the industrial

strain of S. cerevisiae deposited on July 8, 2010 with the
CNCM under No. 1-4341, or from an industrial strain related
thereto via its Ty profile and/or via quantitative trait locus
mapping (QTL mapping), characterized in that it is capable of
10 producing a baker's yeast which exhibits osmotolerance and
an infrinsic resistance to weak organic acids. '
2. The strain as claimed in claim 1, characterized in that said
hybridization process comprises a step of hybridization of said
industrial strain with the strain deposited on February 9, 2011
15 with the CNCM under No. 1-4448 and at least one step of
selection of the hybrid obtained, selected from the group
consisting of:
i. a fermentative activily, measured with a Burrows and
Harrison fermentometer in at least one of tests A5 and
20 A6’, the hybrid selected being such that its gas release is
at least 10% and preferably from 15% to 25% greater than
that of a control strain consisting of the 8. cerevisiae strain
deposited on July 8, 2010 with the CNCM under No. 1-4341,
ii. a proof time in a No-Time Dough scheme on dough
25 containing 15%, 18%, 23% or 25% of sugar (baker's
percentages) in the presence of 0.4% of calcium
propionate, the hybrids selected being capable of
producing baker's yeasts by multiplication, in the absence
of adaptation to calcium propionate which give a proof time
30 of between 85% and 105% and preferably between 95%
and 105% of the proof time given by a control baker's yeast

produced from the industrial strain of 8. cerevisiae



The breadmaking results obtained with hese yeasts are below (tests PT2 and PT3) 24 CLAIMS 1A S.
cerevisiae strain which can be obtained by means of a 5 hybridization process or mutation process of
the industrial strain of S. cerevisiae deposited on Jubs 8, 2010 with the CNCM under No. 1-4341, or
from an industrial strain related thereto via its Ty profile and/or via quantitative trait locus mapping

(QTL mapping), characigsiged ifethas if igagnable ok EORFABUEKE & RakRI LeRStN&Ich £xhipits
osmotolerance and an intrinsic resistance to weak organic acids. 2.The strain as claimed in claim 1,
characterized in that saRYhbYidiPARA iSre ceED B APRERE ansish BrmpiRGie 8fch oF SadGHUBstrial
strain with the strain depesited patEebruangOs @4 . 15 with the CNCM under No. 1-4448 and at least
one step of selection of the hybrid obtained, selected from the group consisting of: i. a fermentative

activity, measured wiflfa BA6GR A BNEETis6R RHIHARNEIG Th A9ea5 WABGf sk ABNadd 20 A6,

the hybrid selected bgingsiueh that imgas releasaisatieast 10%@nd nretsrably; fuosy $5% to 25%
greater than that of a control strain consisting of the S. cerevisiae strain deposited on July 8, 2010 with

the CNCM uftder NO "BASAC G 8/1538B1GfTe 7P ANGSTRAe BERGh &Rl Bre Hollyhc i BbRtaining

15%, 18%, 23% or 2 iseeas toriey sineroentagesiin e presuceRid- 4%, 9f£8l¢iym propionate,
the hybrids selected being capable of producing baker's yeasts by multiplication, in the absence of

adaptation to’calciuhl\SropiéAkte dhiHYMEE pHBoFIRIE Jo dtiRtREER B di 1B, 2ald

preferably between 9hfpsws KhHpefdbe proaftipe given iy g ARl bakes s yeasiduegused from
the industrial strain of S, cerevisiae 25 deposited on July 8, 2010 with the CNCM under No. 1-4341 by

multiplidition with a8iFitioR 16'th& brée@nte BPEAIGERPPropioR&IE 6F8ad Sfraill®. TRytant

Saccharomyces ceiglyigiagesiraiihas slaimeshinreainn 2u fdepasitedan day 11, 2010 with the CNCM
under No. -4312. 4, The Saccharomyces cerevisiae strain as claimed_in claim 2, deposited on May 11,

2010 with the CNCM urtlef RIGNE USRS PREKiFdin ABRBIMERCN WHith £ cBHaQMYSeiithat said

process comprises a stepefipuingRINsERbai éndystrial strais and gk legsteng step ok selection of
the mutant obtained, chosen from the group consisting of: a fermentative activiz/<5 measured with a

Burrows and Harrison f&RIBAGHERr AL ATt E PHRBTH J8IERM bergisud? thalife §iMelease is

from 5%sto 20% greatethan that of a control strain consisting of the S. cerevisiae
strain deposited on July 8, 2010 with the CNCM under No.
[-4341;

ii. a proof time in a No-Time Dough scheme on dough
containing 15%, 18% or 23% of sugar (baker's

20 percentages) in the presence of 0.4% of calcium

propionate, the mutant selected being capable of producing

baker's vyeasts by multiplication, in the absence of

adaptation to calcium propionate which give a proof time of

between 90% and 105% of that given by a confroi baker's

25 yeast produced from the S. cerevisiae strain deposited on

July 8, 2010 with the - CNCM under No. [-4341 by

multiplication with adaptation to the presence of calcium

propionate of said sirain.

6. The Saccharomyces cerevisiae strain as claimed in
30 claim 5, deposited with the CNCM under No. 1-4409.
7. The Saccharomyces cerevisiae strain as claimed in

claim 5, deposited with the CNCM under No 1-4410.



15 than that of a control strain consisting of the S. cerevisiae strain deposited on July 8, 2010 with the
CNCM under No. 1-4341; ii. a proof time in a No-Time Dough scheme on dough containing15%,18%
or 23% of sugar (baker's 20 percentages) in the pregence of 0.4% of calcium propionate, the mutant
selected being capable of producing baker's yeasts by multiplication, in the absence of adaptation to
caiclum propjonate which ghufca PLOY/ANRE o RRIWCEAPBA 206 Lret oL AMEI A 3Tl
baker's 25 yeast produced from the S. cerevisiae strain deposited on July’8, 2010 with t e.CNCM
under No. 1-4341 Byith@tiplieaesH afitadaptason te 38e peesdnvie akcaleidis pradiohadéraizaid strain.
6. The Saccharomyfes gargyisiagstealy agelaigiedia;soclaim . gepgsitedywiththe GNEM yinder No.

1-4409. 7. The Saccharomyces cerevisiae strain as claimed in claim 5, deposited with the CNCM
under No 1-4410, YE@NS Kekars et wishetatobitariey By enaltigiadticn lw#heumhdaptation to

the presencegof weak acid(g) j0f AsStals, 85 GIarpRd da Any ONGIALGIANRS By 4xfff 11 QL ARERIned by
means of a process as claimed in any one of claims 1, 2 and 5. 9. A baker’s yeast which can be
obtained by multiplé#fo@ dfitH atigptdtoine thessreBerce otk asidlss,) ofd sraif alncksmed in

any one of claims %,4;6 857 QraMatied Ry MeARROsaprasess asdiaiped iiLany Pna ohfléims 1, 2

and 5. 10. A baker's dough containing a baker's yeast as claimed in 10claim 8 or 9."11. The baker's
dough as claimed iftfcRiRT 20e8sarecel@aua fifafif ¥s RBseh BiGTHDUghd AWhfch the fermentation

is carried ouyleoth in the,presenRtesoLyLGPMOYR RIRRSY 1 ue: It Resence Oiah [pastlRye of

sugar, preferably at least 18% 15 of sugar and more preferably at least 23% of sugar (baker's
percentdlges) and ifi & &EnBe of a mold inhibitor of weak organic acid type, preferably in the form

of calcium prppionate. 1214 pragessiRIgPAHRIAhAKEd hreghppdust By Aising & pakgris dough as
claimed in either one of claims 10 and 11 . 2013.A bread product which can be obtained by means of
the process as claitiéd intcliimefesen from doughs in which the fermentation is

carried out both in the presence of an osmotic pressure due to

the presence of at least 15% of sugar, preferably at least 18%

15 of sugar and more preferably at least 23% of sugar (baker's

percentages) and in the presence of a mold inhibitor of weak

organic acid type, preferably in the form of calcium propionate.

12. A process for preparing a baked bread product by using a
baker's dough as claimed in either one of claims 10 and 11.

20 13, A bread product which can be obtained by means of the

process as claimed in claim 12,



