SPECI FI CATI ON NOVEL BAKERS' YEAST STRAI NS AND BREAD MADE USI NG THE SAME 5
FI ELD OF THE | NVENTI ON The present invention relates to novel bakers' yeast
strains that are freeze-tol erant and whose offensive taste and odor
characteristic of yeast is very weak, as well as to bread made using the
same. 10 RELATED ART In recent years, bread making techni ques using frozen
doughs have carried increasing weight in the bread making industry because
t hey are advantageous, e.g., in providing 15 fresh bread hot fromthe oven
and in inproving the efficiency of SPE€CAFTCANION processes to reduce wor ki ng
hours. To prepare a frozen dough, bread ingredients such as wheat flour,
sugar, salt, fat, yeast and water are m xed and noul ded, followed by frozen
storage at around -20C. 20 The frozen dough thus prepared is thawed (if
necessary) ab@VESUBAKERS] tYEASTHhATRHINGE AN GBREADMAPE ING IFE SMEyi ded
for long-termfrozen storage, a frozen dough usually contains a 2- to
3-fold excess anount of yeast as conpared to traditional bread, because

even freeze-tol erant yeast 25 strains are slightly damaged by freezing, and
also to?3 reE@@EDPQE—Eéﬁelﬁgﬁggﬁgg for final proof after thawing. To
e e Sk HEeSEhld SRR A2 O Bl BT, SR80
R AT T A Il o R e
making the ,[Lay@h ObnblEcReeddt4arheasatkt kW3l ywedxNOak! R1qoudh

to bread made using the same.

10
RELATED ART

In recent years, bread making techniques using frozen
doughs have carried increasing weight in the bread making
industry because they are advantageous, e.g., in providing

15 fresh bread hot from the oven and in improving the
efficiency of bread making processes to reduce working
hours. To prepare a frozen dough, bread ingredients such
as wheat flour, sugar, salt, fat, yeast and water are mixed
and moulded, followed by frozen storage at around -20°C.

20 The frozen dough thus prepared is thawed (if necessary) and
subjected to final proof before being baked. When provided
for long-term frozen storage, a frozen dough usually
contains a 2- to 3-fold excess amount of yeast as compared
to traditional bread, because even freeze-tolerant yeast

25 strains are slightly damaged by freezing, and also to
reduce the time required for final proof after thawing. To
minimize the risk of freezing damage in yeast cells, a no-

time dough process is also commonly employed which needs
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5 which needs little tinme for fernmentation also has a stronger offensive
taste and odor characteristic of yeast because the fernentation flavor is
weak in this dough, thus resulting in a nore unpleasant bread flavor. In a
traditional bread making process (i.e., non 10 freezing process) which uses
a non-frozen dough, the bread flavor is also unpleasant, for the sane
reason as stated above, if a short fernentation process is used to reduce
the tine required for the bread naking process. Mreover, in a case where
convent i onalliffdler Simegefor fEFmentaitionaad tegedikdngakeHpwendys, sifhthe t hose
supplemented wth fats (e.g., expensive cultured butter, sour crean) or

t hose basedameundr pdnvedsdt dist dncreasgd. Facefdeasdver itaste langu@doreast
ferment), the offensive taste and odor characteristic of bakers' yeast woul d
mask the ar GRATGCterdsttics ofr aRapdt diildl Pegome iaiongede Makisd tHEVWARY OF
THE | NVENTI ON The present i nvention provides_a novel bakers' yeast strain

whose of f en&il@¥oTaOfe thed bFeGd cmRle@sanitst | Likewiss. yaaRP-FtimGefpugBak. The
those off endish FRSEE BFtadot BRathn S OENE LG Aae0 DoFeR weak. The |
W Th an excETFEROT SIS BN CHG 2 GTerae SBIS fe T8 he
DRAW NGS Fi SorRury 1Y Sex AR Sondvad KRR B its Sodt "R

pr epar ed usirjggutll%qn)éeqﬁt asgrg)gjen uﬁ-ﬁl‘éa%fantth%re%ﬂie%ﬁ%tvoiﬂve”t ion and several

conparati ve yeast strains,
In a traditional bread making process (i.e., non-

10 freezing process) which uses a non-frozen dough, the bread
flavor is also unpleasant, for the same reason as stated
above, if a short fermentation process is used to reduce
the time required for the bread making process.

Moreover, in a case where conventional bakers' yeast

15 strains are used to make breads such as those supplemented
with fats (e.g., expensive cultured butter, sour cream) or
those based on fermented starters (e.g., panettone starter,
liquor yeast ferment), the offensive taste and odor
characteristic of bakers’ yeast would mask the aroma of

20 these raw materials and impair the flavor.

SUMMARY OF THE INVENTION
The present invention provides a novel bakers'’ yeast
strain whose offensive taste and odor characteristic of
25 vyeast is very weak. The present invention also provides a
novel freeze-tolerant bakers' yeast strain whose offensive
taste and odor characteristic of yeast is very weak. The

yeast strains of the present invention enable the
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nmeasured by the total gas volume generated for 120 m nutes. 10 The bread
doughs are frozen and stored for 1 day to 3 nonths and then thawed before
‘being tested. Figure 1A shows the results obtained in | ow sugar doughs,
while Figure 1B shows the results obtained in high-sugar doughs. Figure 2
is a graph showing the results of an 15 organoleptic test perforned to
eval uate the yeast odor of bread doughs prepared using the yeast strain
FT-4 of the present invention and several conparative yeast strains.

DETAI LED DESERARELONNOBE THEehBVEAThCin28xEelaeatcdiavbiewhiakl ens st at ed
above, the inventors of the present invention have attenpted hybridi zation
breedi ng oretlimisatahgmatdyerse bfEeditrsgdbet weethet ofEdnsdveaitastef abdker s
yeast, liquor yeast or the |like and have succeeded in finding, anong the
resul ti ng sedarnshapakéesistds gp&ayeastrai ns that have high fernmentability
and whose offensive taste and odor characteristic of yeast is very weak.

This finding led to the conpletion of the present invention. - 3 Nanely, a
novel bakers' yeast straln Saccharo ces cerevisiae FT-4 found in the
present 1 nvERLEERDRESRIEILR) BRAWZNGSSt undet ect abl e, of fensive taste and

d h t t t F th th t FT- 5 hi.gh
odor_character| st el Yeast ﬁef‘i%anﬁa#psw?eép Brtsemoarahifasd oFange of
sugars when,c aaed L9 th ggﬁllcant S X|st|g %rglns f frg %ﬁ t ol er ant
yeast . 85v3 PRINGsBTSPAFRE Had8P 5 ﬁeyga 3e§ Fadp & c&Rronyces

ce i 5 e, oSS g3, Eppdaklanet bpgecigesiom, ot e
characterispibgsAt-e¥e®$! the total gas volume generated for 120 minutes.
10 The bread doughs are frozen and stored for 1 day to 3
months and then thawed before being tested. Figure 1A
shows the results obtained in low-sugar doughs, while
Figure 1B shows the results obtained in high-sugar doughs.
Figure 2 is a graph showing the results of an
15 organoleptic test performed to evaluate the yeast odor of

bread doughs prepared using the yeast strain FT-4 of the

present invention and several comparative yeast strains.

DETAILED DESCRIPTION OF THE INVENTION

20 To overcome the problems stated above, the inventors
of the present invention have attempted hybridization
breeding or classical mutation breeding between stored
strains of bakers’' yeast, liquor yeast or the like and have
succeeded in finding, among the resulting strains, bakers'’

25 yeast strains that have high fermentability and whose
offensive taste and odor characteristic of yeast is very
weak. This finding led to the completion of the present

invention.



is clearly weaker than that of bread nmade using traditional bakers' yeast
strains. The present invention will be further described in 15 detail. The
term "bakers' yeast strain" as used herein is not |inmted to Saccharomyces
cerevisiae and al so includes Saccharomyces rosei, Saccharonmyces uvarum
Saccharonyces chevalieri and Torul aspora del brueckii. In sone cases, the 20
term can al so enconpass Kl uyveronyces thernotol erans and ot her
Saccharonmyces species. M crobiological properties of the Saccharomnyces
cerevi si ae strai nNBifiedy,aar spvedebaitirse ehetsstyednt Sasrharomgbeai ned in
the present invention, will be shown 25 below. This strain was deposited

wi th the Nareoeilisipes¥Ttydt &ouhdAdnatbed pregests iavestionchasn@ Veshnol ogy
(Central 6, 1-1-1 Higashi, Tsukuba, Jap aﬁ) on June 20, 2002 under Accession
No. FERM BPWg6H1. alm@StNP@ﬂGEﬁQFGQQ@aloﬁ EpEiveedaster RBISRGOKar omyces
cerevisiae strain FT-4 (i) Morphol og Yeast cells were cultured in YPD
nedi um and CBB§€P¢@51§E&€r°§ ﬂP@?GSCO%%rt%e¥r|FhS| SEraiRET-¢elfs dere
cultured in E % um and _observed S oscog as in the case of
mor phol oYy. BLEPET) §68rz&| §f’|18f'fan?€fa§f‘ c& P%’SgPo TEROYBD IR0 CARBGLER wer e

i nocul ated onto Sharﬁg medi um__cul tﬁr at 20C %o % Cfor 3 to 10
days, and oB¥&FvEd¥d 8§rr HQFCP sEHF8TE Y ncSﬁPPPﬁFPh Sence or absence

of SporU|ath$§11£Q %oggg%kghgnf%&?gg g%dbéghungoggggnqe eggkand Shar man

agar nediu Fe’s M COMpPOSi t
Moreover, the use of the novel bakers’' yeast strain

Saccharomyces cerevisiae FT-4 of the present invention

10 enables the production of bread with a pleasant flavor, in
which the offensive taste and odor characteristic of yeast
is clearly weaker than that of bread made using traditional
bakers’ yeast strains.

The present invention will be further described in

15 detail.

The term “bakers’ yeast strain” as used herein is not
limited to Saccharomyces cerevisiae and also includes
Saccharomyces rosei, Saccharomyces uvarum, Saccharomyces
chevalieri and Torulaspora delbrueckii. In some cases, the

20 term can also encompass Kluyverohyces thermotolerans and
other Saccharomyces species.

Microbiological properties of the Saccharomyces
cerevisiae strain FT-4, a representative bakers’ yeast
strain obtained in the present invention, will be shown

25 Dbelow. This strain was deposited with the National
Institute of Advanced Industrial Science and Technology
(Central 6, 1-1-1 Higashi, Tsukuba, Japan) on June 20, 2002

under Accession No. FERM BP-8081.
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YPD. medi umyPD agar Shernman agar nedi utmmedi um Yeast extract5 g5 gl g

Pept onel0 g10 g- D-gl ucose40 g40 g0.5 g KH2PO45 g5 g- MgSO4. 7TH2Q2 g2 g-
LH300CK--1 g Agar-20 g20 g Distilled water1000 m 1000 m 1000 m Adj usted
pH5. 55.57.2 15 (iv) Carbon source assimlation and fernentation:
Assim | ation was anal yzed as follows. A |oopful of fresh yeast cells grown
on YPD agar nedi umwas suspended in 5 mM - 5 sterilized water, washed tw ce
with sterilized mater by centrlfugatlon and then suspended again in 5 n
sterilized miwak 3¢ ak-+1i RS o@bt A 2 ; :
I nto tubes (Sarstedt tubes 101 nm x 16.5 nn) 5 contalnlng 5 m sterlllzed
medi um suppkemaihe@Twdt h vari ous carbon sources, respectively (Yeast
nitrogen base 0.67 g, various carbon sources 0.1 g each, water 10 m),
grown in slaki Mgrohbflogg:a¥ed8E€ ttells48wkoer sudndredednn¥®@dumediior and
absorbance at 660 nmto determne cell growmh by the degree 10 of turbidity.
To anal yze bpbseeNedt boderaaywactrosgiope.suspensi on prepared as descri bed
above (0.1 m) was inoculated into glass tubes (180 nmm x 15 nm) contai ning
the sane nédidmSgze :niYpagitd ceddisppedenctdhtaredr BanYEDt mediumgaddn in static

culture at 30C for 1 week and then .
observed under a microscope, as in the case of morphology.

(iii) Sporulation: Yeast cells grown on YPD agar medium
were inoculated onto Sharman agar medium, cultured at 20°C
to 25°C for 3 to 10 days, and observed under a microscope
10 to confirm the presence or absence of sporulation. The
composition of YPD medium, YPD agar medium and Sharman agar

medium are shown in Table 1.

Table 1 Medium composition

YPD medium YPD agar Sherman agar

medium medium
Yeast extract 5g 5g lg
Peptone 10 g 10 g -
D-glucose 40 g 40 g 0.5 g
KH,PO, 549 5g -
MgsoO,'7H,0 2 g 2 g -
CH,COOK - - lg
Agar - 20 g 20 g
Distilled water 1000 ml 1000 ml 1000 ml
Adjusted pH 5.5 5.5 7.2

15
(iv) Carbon source assimilation and fermentation:
Assimilation was analyzed as follows. A loopful of fresh

yeast cells grown on YPD agar medium was suspended in 5 ml



15 confirnmed for the presence or absence of air bubbles in the Durhams
tube. (v) Nitrate assimlation: Nitrate nmedium (Yeast carbon base 1.17 g,
potassiumnitrate 7.8 g, water 10 m) was dispensed into Sarstedt tubes (5
m per tube), sterilized and then 20 inoculated with 0.1 nl of a yeast cel
suspensi on prepared in the same manner as described for the test of carbon
source assim/lation. After shaking culture at 30C for 48 hours, the tubes
were nmeasured for absorbance at 660 nm to deternmine cell growh by the
degree of twatbrdiltiged2¥ater) VWasaedntwege wetbnsteYildmed- datieci &gt nmedi um
(Vitamn free-base 1.67 g, each vitamn solution 0.5 m, water 10 m) was
di spensed i aeot8afvgedtionubed them spspendbd) agagnedn| Szed Epesvildeddt hat
the vitamin solutions were each - 6 sterilized and cool ed before being
added t hr ouyBtarst eFih¢ esuspeneion bipgstoetalnredu(@tbdnit¥a®. 1 ml of a yeast
cell suspension_prepared in the same manner as described for the test of
car bon sour éBogydpkedainda. tubesr (SpaRtegtctirPere 304t mB0& £6r 54BMhours, the
tubes were neasured for absorbance at 660 nmto determne cell growh by
the degre S8PtadPpRgi PymiTabrE13 ke, BEASIHgPERPLEMEpELE WA tht VETLAPS FT-4
Mor phol ogy SiZE Spor ul ati on Carbon,soirc? assim lation %nd fgrggntation

D gl ucose D2HBPRcEBYECCEacEREPESEIVELY (Yeast nitrogen base 0.67 g,

various carbon sources 0.1 g each, water 10 ml), grown in
shaking culture at 30°C for 48 hours and then measured for
absorbance at 660 nm to determine cell growth by the degree

10 of turbidity. To analyze fermentation, a yeast cell
suspension prepared as described above (0.1 ml) was
inoculated into glass tubes (180 mm x 15 mm) containing the
same medium (10 ml) and equipped with a Durham’'s tube,
grown in static culture at 30°C for 1 week and then

15 confirmed for the presence or absence of air bubbles in the
Durham’s tube.
(v) Nitrate assimilation: Nitrate medium (Yeast carbon base
1.17 g, potassium nitrate 7.8 g, water 10 ml) was dispensed
into Sarstedt tubes (5 ml per tube), sterilized and then

20 inoculated with 0.1 ml of a yeast cell suspension prepared
in the same manner as described for the test of carbon
source assimilation. After shaking culture at 30°C for
48 hours, the tubes were measured for absorbance at 660 nm
to determine cell growth by the degree of turbidity.

25 (vi) Vitamin requirement: Vitamin-deficient medium (Vitamin
free-base 1.67 g, each vitamin solution 0.5 ml, water
10 ml) was dispensed into Sarstedt tubes (5 ml per tube),

sterilized (provided that the vitamin solutions were each
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Mal tose Lactose Raffinose Starch Round to oval 2-10 x 4-15 m Presence
Assimlation Nitrate assimlation Biotin Ca pantothenate Folic acid

Ni acin I nositol Pyridoxine hydrochloride Riboflavin Thiam ne
hydrochloride - 7 Fermentation As shown in the results of Table 2, the test
strain can be identified as a strain of Saccharomyces cerevisiae. The term
"of fensive taste and odor characteristic of yeast" as used herein is

i ntended to nmean a nmuddy or fishy 5 flavor which is clearly felt,

particul arl gtehthifedsangecasbleédl befare kalpg dddedt throtphsaf kheoniles al so
call ed yeast odor. Such a flavor can also be found in frozen doughs when
prepared usfhytgrhstand thentipootlited wbtk Pelamivef aoyemehtceldur which

is set to 100. Likew se, bread nade
suspension prepared in the same manner as described for the

test of carbon source assimilation. After shaking culture
5 at 30°C for 48 hours, the tubes were measured for
absorbance at 660 nm to determine cell growth by the degree

of turbidity.

Table 2 Microbiological properties of strain FT-4

Morphology Round to oval

Size 2-10 x 4-15 pm

Sporulation Presence

Carbon source assimilation
and fermentation

Assimilation | Fermentation
D-glucose + +
D-galactose + -
Saccharose + +
Maltose + +
Lactose - -

Raffinose + -

Starch - -

Nitrate assimilation -

Biotin +
Ca pantothenate -
Folic acid -
Niacin -
Inositol -
Pyridoxine

hydrochloride

Vitamin requirement

Riboflavin -

Thiamine
hydrochloride -




10 by a non-freezing process (which uses only 2% to 3% yeast) also has an
of fensi ve taste and odor characteristic of yeast, but such a taste and odor
is accepted as a part of bread flavor in the case of using conventional
yeast. Al though substances responsible for the offensive 15 taste and odor
characteristic of yeast are conposed of a w de variety of conpounds and are
difficult to restrict to one kind of conpound, it is estinmated that

i sobutyric acid which is known as a linear fatty acid having a foul odor
may be one of theRg8agbavnvénsthst nasustsvpEnTabyecel | §hef tegtt gErain
Saccharonyces cerevisiae strain FT-4 obtained in_the present invention,

whi ch is chSPBcPeridentifigdvfigaastemin R€aRkacrPenemyeceasereyndifor
characteristic of _yeast, age__disrupted using_beads and neasured. for _the
content of i sobut JRPct&ERd, OFEeRLVBeERSEBNAANBAOFNERAFPRAPEEShAF O85

f -t ol t t strai h A ' id in.d |
of 300 10 17008t poRe WREPOUSTPRD Le,ipHARARFCES UEREYAsIEBCE: Pl AFHY4 has”

509 o L) pe . Fags
g “nall of La8RvoHPEERa S hBrELY, £8et° Bpatieotimy BhER. FReaBTehHE DI
or "freeze pgheLance’ «atenU3edelen. N Hifid NELOGGH 80 Lipied

Ln i &ast
strain is free fromor resistant ?o damage caused %y reezi ng. ég agy of 5

exanpl e, a daugh | SupheRaFLavERd-ah ! 2YEd 8O £66A8N n! Prézed NESuBSE at at 30C
for 60 mnutes. After the conpletion of fernentation, the dough is divided

into 30 ¢ p%bhoE&epa&-@andgdnbnyeaaal bt angdathenokr 9zer Abre20€1aBAeday
| ater, the dough balls are allowed to fernent while thawi ng at 10 38C for

120 mi nut estangheaasEledrf ghithe i¥okuie tof 10ar bopikewDxé febgesd grads at ed
during fernentation, which is defined
10 by a non-freezing process (which uses only 2% to 3% yeast)
also has an offensive taste and odor characteristic of
yeast, but such a taste and odor is accepted as a part of
bread flavor in the case of using conventional yeast.
Although substances responsible for the offensive
15 taste and odor characteristic of yeast are composed of a
wide variety of compounds and are difficult to restrict to
one kind of compound, it is estimated that isobutyric acid
which is known as a linear fatty acid having a foul odor
may be one of the causative substances. When dry cells of
20 the Saccharomyces cerevisiae strain FT-4 obtained in the
present invention, which is characterized by having a very
weak offensive taste and odor characteristic of yeast, are
disrupted using beads and measured for the content of
isobutyric acid, it has been confirmed that traditional
25 freeze-tolerant yeast strains have an isobutyric acid
content in dry cells of 300 to 1,000 ppm, whereas the

Saccharomyces cerevisiae strain FT-4 has an isobutyric acid

content in dry cells of 125 ppm, which is less than one-
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as fernmentability after 1 day freezing. For conparison, the sanme dough is
1 nonth, allowed to fernent while thawi ng at 38C for 120 m nutes

frozen for
and nmeasure
fermentatio
Assum ng th
per cent age
defi ned as
freeze- tol
f er ment abi

d for the 15 volune of carbon di oxi de gas generated during

n, which is defined as fernmentability after 1 nonth freezing.
at the fernentability after 1 day freezing is set to 100, the
of the fernentability after 1 nonth freezing is determ ned and
persi stence 20 of fernmentability. In such a case, for exanple,

badfit ofeasnventapnal bbkeleWw §8%Ustr stwadnger si st ence of

ity in a |OMFSU9ar dough (sugar content: 5% and 90% or nore

persi stence of feThenteabml | fyepreathlghantijapr d6ughzestigdrranseénts 25% .
eezing process can be presented as an opposite exanple of the
é

25 A non-fr
frozen doug
starting w

9 ferment afFER) OTdreSdSHE

are contjnu
process h
straight 5
ol d dough p
present inv
such non- f
above is ex
100. In ge
A | ow sugar

10

15

20

25

nspto
th dough m'xing,t fermentation (including primar

zeinThe ABhendedeiPniephotBad AnYERFEs SATAAR| &§ &Fest eps,

ousI\BIé erfornmed. wi,t hout fre zing %gzgwg%ugg.SA wi de variety of
o Spon

g¥8MBeén 8588“88n3§nPF_SRQFF , a8
FABLARSRSRoaRSap e Boh JF, APHOD B! 56 O Honl Bt 2

m
heChovel "hA yeas strain al ne

ETH6OGh Br Bcess, a

an

a

y_and secondary -
581 §RRgIer CRAFSHr Bt £XREZBRRI nBY WRY cPE st eps

in the

2ALh2A 3T oh! CRAE" dBBrk;ﬁr Q5,086 ii%at%io 3’ gbg‘é@tii%n‘é“ ng themin
g

reezing proceésses as i sted above. he s

PbEAEEE 1At bRY14ehall thehdEr¥eehO atedhol! OWnaM L) 1k e! 10

neral, a non-sugar dough refers to a dough contai ning no sugar.

tHeuaBubhf 863 160 atedauaBweanidi FeRfien®S¥hile thawing at
38°C for 120 minutes and measured for the volume of carbon
dioxide gas generated during fermentation, which is defined
as fermentability after 1 day freezing. For comparison,
the same dough is frozen for 1 month, allowed to ferment
while thawing at 38°C for 120 minutes and measured for the
volume of carbon dioxide gas generated during fermentation,
which is defined as fermentability after 1 month freezing.
Assuming that the fermentability after 1 day freezing is
set to 100, the percentage of the fermentability after
1 month freezing is determined and defined as persistence
of fermentability. In such a case, for example, a freeze-
tolerant yeast strain will show 80% or more persistence of
fermentability in a low-sugar dough (sugar content: 5%) and
90% or more persistence of fermentability in a high-sugar
dough (sugar content: 25%).

A non-freezing process can be presented as an
opposite example of the frozen dough process. The non-
freezing process involves a series of steps, starting with

dough mixing, fermentation (including primary and secondary

-9 -
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than 10% sugar, but a dough having a sugar content of 5%is 15 used herein
as a | ow sugar dough. A high-sugar dough usually refers to a dough whose
sugar content is from20% to |less than 35% but a dough having a sugar
content of 25% is used herein as a high-sugar dough. To obtain the bakers
yeast strains of the present 20 invention, which nmay be freeze-tol erant and
are also characterized by having a very weak of fensive taste and odor
characteristic of yeast, sexual reproduction nmay be perfornmed between a
nonopl oi d yéasmepttadiondbt divdding, genddiag,ndispdr psooff andi pladkiggbaker s
yeast strain which 25 may be freeze-tol erant and anot her nonopl oi d yeast
strain obt #bicd Isfepsr mingatciond inpousd yobexfdirpledi wishovhofreezinig ddret ype
yeast strain whose offensive taste and odor characteristic of yeast is
weak, folloWeydby thevidecearigty o ppreeedeschaeschesrdusfdExanple 1 to
select, fromanong the__resulting yeast strains, those having a weak

of fensi ve CREVENIAGNEAIY -c FACRC B BsSPONGE FORIPR PEQCERS:, ahEtEedIdt after

t he abovg sG¢reeni ng step, the screenin rocedure 5 described in Exanple 1
may al 05 be SUEPOPHGEEE s & BOr b LMo AOBIPOPEDLASSst FRARET PROSSSF0PM ng

f -t ol t t . strai havij Kk f ive,tast d od
char act er 1 €T o3 FRHSE" PedeRter, apherdrdR ar opredl ERRBHR rehcashr the
present i nVeRLIGhe BHHLAGLIDNG MY RdehddialeaRmhy e Rerlormed on -
freeze-tol erant bakers yea§t strairns to cause nmutations uné%r condi tions

where —aroung129%nitS kilehed.i o Qld %‘ﬁ%@)l@rﬁ 4R W3aMy $HReANNGudh fordure to
provi de freeze-tolerant strains having a very weak offensive taste and odor
charact eri strrge@finepHocek®es as listed above.
10 The sugar content mentioned above is expressed in %
by weight relative to wheat flour which is set to 100. In
general, a non-sugar dough refers to a dough containing no
sugar. A low-sugar dough refers to a dough containing less
than 10% sugar, but a dough having a sugar content of 5% is
15 used herein as a low-sugar dough. A high-sugar dough
usually refers to a dough whose sugar content is from 20%
to less than 35%, but a dough having a sugar content of 25%
is used herein as a high-sugar dough.
To obtain the bakers' yeast strains of the present
20 invention, which may be freeze-tolerant and are also
characterized by having a very weak offensive taste and
odor characteristic of yeast, sexual reproduction may be
performed between a monoploid yeast strain obtained by
germinating spores of a diploid bakers' yeast strain which
25 may be freeze-tolerant and another monoploid yeast strain
obtained by germinating spores of a diploid alcohol or

wiled-type yeast strain whose offensive taste and odor

characteristic of yeast is weak, followed by the screening

- 10 -



EXAMPLES The present invention will be further described in nore detail in
the foll owi ng exanples, which are not intended to limt the scope of the
invention. 20 Exanple 1 Breeding and screeni ng of Saccharonyces cerevisiae
strain FT-4 Spores of a diploid yeast strain (the applicant's YF yeast)

bel ongi ng to Saccharonyces cerevislae which was at 25 | east highly
freeze-tolerant were germnated to obtain a nonoploid yeast strain.

Li kewi se, spores of a diploid yeast strain (the applicant's sake yeast)

bel ongi ng t?ro@éaﬁbér QB¥EL3HERN eMi BRkampMBi thtwagenettfr eesm- bAbagyanhe but -
11 whose offensive taste and odor characteristic of yeast was weak were
germ nat ed tesabtahg featbestrannpl otHoyeashviayr ai weakhes€enenopl oi d yeast
strains were crossed via sexual reproduction to give a |arge nunber of

di pl oi d yeatast® ahdabder E&hbsaqtentibyicpofnuegsscr dtumtigerf prbéfexe eor

tol erance was perforned on these strains. YPD liquid nmedium (3 m) was

i ntroduced afterl8hel ababesscseenihgzetiept thReCsEoeeniBgnbnareduzad t hen

i noculated with a | oopful of each 10 strain, followed by shaking culture at
30C for 20 fearsibethénr Exampiaglymayt adepl Beopesfenmedr 4Pnsedpetcol | ect ed
by centrifugation at 3,000 rpmfor 15 m nutes, washed twice. wth cold

wat er and t fERegsriredeEanigathiainfe EBPFeRredidjBgdsEreerpsteepEadlispended in
3 m LF nedium prega[ed by 15 dissolving 10 %E%Iugose 30 g nmaltgse and 30
g sucrose i ¥eaht ELTpINE PRVIRG: 8r VET¥t WEaKeP psiventasteoentoPd®Thour,

centrifugat|pn 1a2eRLtOEMBE §LadtO00IaN {&fadfs M Slererrea

embodiments of the present invention. Furthermore, UV

10 irradiation may be performed on freeze-tolerant bakers’
yveast strains to cause mutations under conditions where
around 99% is killed, followed by the same screening
procedure to provide freeze-tolerant strains having a very

weak offensive taste and odor characteristic of yeast.

15
EXAMPLES »

The present invention will be further described in
more detail in the following examples, which are not
intended to limit the scope of the invention.

20

Example 1 Breeding and screening of Saccharomyces
cerevisiae strain FT-4
Spores of a diploid yeast strain (the applicant’s YF

yveast) belonging to Saccharomyces cerevisiae which was at
25 least highly freeze-tolerant were germinated to obtain a

monoploid yeast strain. Likewise, spores of a diploid

yeast strain (the applicant’s sake yeast) belonging to

Saccharomyces cerevisiae which was not freeze-tolerant, but

- 11 -



and-the resulting supernatant was neasured for its ethanol content using a
bi osensor BF-4 (i Scientific Instrunents). 20 The cells were suspended
again by vortexing and then frozen and stored at -20C for 2 weeks. After 2
weeks, fernentation was effected at 30C for 1 hour while thawing the cells.
Centrifugation was perforned at 3,000 rpmfor 10 mnutes and the resulting
super nat ant was neasured for 25 its ethanol content using a biosensor BF-4
(Gi Scientific Instrunents). The anount of ethanol produced before
freezi ng wawheapt pfi€endiveotinshe enfluedarachardcterishin oft yanattwas

cal cul ate the amount of et hanol groduceq after - 12 thaw ng, followed by
sel ecti ng s¥eakn¥erni gRrpipateddtoePhhadn pROLReHNBORPPEBHEt VEAELENg 40% or
nore of the final ethanol concentration. Likew se, secondary_screening for
freeze tol ePhR&en-5 '@%%S?)é?qr&ﬁm%g?%ﬂ ﬁ%ra%‘f‘?r(ﬁu‘ar?\%ﬁﬁ%rﬁﬁoo m) was
di spensed into 500 m baffled Erlenneyer flasks, sterilized _at 121'C for 15
m nut es andS¢ked |ﬁSEEPQFSHlﬂPtﬁoagFXép?uFarSF EH@HeEtPglﬁlpFSFPOKEG Shy
shaking culture.at 300C for 20 hours. The cultured solutions were
transfeﬁ%ed5¥5aEBSCentrifuge tubes and centrifuged at 3000 rpmfor 15

mnutes .00 LeBhubaERELY, bEHhRLTsBYCIRENL ok RS IL! Dot idhptater to

gl ve t he yeast ce ere 1 ng S ralns wer en neasure

fer mentabi | jhy bo-kOVSHOBL S0UgDSe tLOdhYl duby Ak dPs TRIELi! 65 Gy £

| ow- sugar dough™ I st were  charged Tn gram m 0 prepare
a dough forygachntsbaakbBauRHes &Bemiokheégngseeeﬂliheas ta1Bh %E Nt i me of 2
m nutes and a final m xed dough tenperature of 30' C. he resul ti ng doughs

were each ahbomeflutesf ahfebhehNifdoculated with a loopful of each

10 strain, followed by shaking culture at 30°C for 20 hours.
The resulting yeast cells of each strain were collected by
centrifugation at 3,000 rpm for 15 minutes, washed twice
with cold water and then collected again. The collected
yveast cells were suspended in 3 ml LF medium (prepared by

15 dissolving 10 g glucose, 30 g maltose and 30 g sucrose in
water to 1 L). After static fermentation at 30°C for 1 hour,
centrifugation was performed at 3,000 rpm for 10 minutes
and the resulting supernatant was measured for its ethanol
content using a biosensor BF-4 (0ji Scientific Instruments).

20 The cells were suspended again by vortexing and then frozen
and stored at -20°C for 2 weeks. After 2 weeks,
fermentation was effected at 30°C for 1 hour while thawing
the cells. Centrifugation was performed at 3,000 rpm for
10 minutes and the resulting supernatant was measured for

25 its ethanol content using a biosensor BF-4 (0ji Scientific
Instruments). The amount of ethanol produced before
freezing was subtracted from the value measured for each

strain to calculate the amount of ethanol produced after

- 12 -



20 thernostat at 300C for 60 mnutes. After the conpletion of fernentation,
each dough was divided into 30 g portions, rounded into balls and then
frozen at -200C. One day later, the dough balls were allowed to fernent
while thawing at 380C for 120 m nutes and neasured with a fernograph (ATTO
25 Corporation) for the volunme of carbon dioxide gas generated during
fermentation, which was defined as fernentability after | day freezing. For
conparison, the sanme doughs were each frozen for 1 nonth, allowed to
ferment whi thawhagi nfolldBedaby388Cetoing26trahintewhdnod prksdupedsured with a
fernmograph for the volune of carbon di oxi de gas generated during

f er ment at i oathahpthinasandampual eonstitehingi #D#yoaf merelofobhh fisali ng.
Assum ng that the fernentability after 5 1 day freezing was set to 100, the
per cent age ethahel cengentzdtipny after 1 nonth freezing was determned as
persistence of fermentability to _select strains show ng 80% or nore

persi stence of fek#EAVABL} i E§CONABTY cSOFEERENIrERFefTBRERaRPLISFRAFRAS were
screened 10 for the offensive_taste and odor characteristic of yeast.

Pri mary %crB8fi RETHASMEEr A8r FRHL9YSF ol YiRRst 1314 e o6k00 gl } 1as est
descri bed ahove, each.strapn _wa r iin_a. 500 nl ffled Erlen er

[l ask. col | SCFBARSRT AALRoBOPoRIoPoBEyEtoEr LerReYoryBLa=tiast CEERIS 0t e
S ko ol d% KPR D PiATL S nd ich YRS Spdd RUPY RodREE MavI N

screeni ng wgg 8§EB°E€§Q13§ E833§$@9h69tEﬁagﬁégﬁfﬁﬁkﬁ§éegtwkb§%g%&%i"Ed

water to a solid content oOf e-yeas s were disru si ng beads

and 20 neaSEReﬂoBEE.iSﬂQytdﬁiEhf%ﬁckéiﬁﬁfﬁﬁsi&bf%etééﬁ§¥é@§é@tt@y gas
chromat ogr aphy (Shi madzu Corporation), followed by
10 centrifuge tubes and centrifuged at 3000 rpm -for 15 minutes
to collect the cells, followed by washing twice with cold
water to give the yeast cells.
The resulting strains were then measured for their
fermentability in low-sugar doughs. Individual raw
15 materials of a low-sugar dough listed in Table 5 were
charged into a gram mixer to prepare a dough for each
strain under the following conditions: a mixing time of
2 minutes and a final mixed dough temperature of 30°C. The
resulting doughs were each allowed to ferment in a
20 thermostat at 30°C for 60 minutes. After the completion of
fermentation, each dough was divided into 30 g portions,
rounded into balls and then frozen at -20°C. One day later,
the dough balls were allowed to ferment while thawing at
38°C for 120 minutes and measured with a fermograph (ATTO
25 Corporation) for the volume of carbon dioxide gas generated
during fermentation, which was defined as fermentability

after 1 day freezing. For comparison, the same doughs were

each frozen for 1 month, allowed to ferment while thawing

- 13 -



sel ecting yeast cells having an isobutyric acid content of 200 ppmor |ess
on a dry cell basis. Four strains were selected which satisfied the above

25 requirenents and produced successful results in a bread mnaking test. One
of them was designated Saccharomyces cerevisiae strain FT-4. - 14 Exanple
2 Conmparison of isobutyric acid content A |oopful of the strain FT-4 or
bakers' yeast strains marketed by various conpanies was inoculated into a
500 M baffled Erlenneyer flask containing 100 M YPD |iquid 5 medi um and
then grown #h 3BkifRE cﬁ?q umingtegomd irlow memsipred THEtR (2 tE@ERCFARR | ons
were each centrifuged_at 3,000 rpmfor 5 mnutes to collect the cells,

f ol | owed byfoﬁaghﬁnﬁoiﬂwﬁeoﬁﬁFﬁr?PBrﬁPPféeed9§FlBPEErﬁéFQrduTHBQ resul ting

washed yeast cells were frozen and stored. The 10 freeze-dried_yeast cells
were retonstPEIPRAAHAPR - cHPACHaVEF OSAADE AS( SETPEPEALIILAYCBAFERL of 20%

foll db dd f.10% b h b
vortoxi ng 4t RPBKPhBER= APc or NPT Wt %‘%[f“%)%“%‘bﬁa%ﬁ#%% 58 m nut s,
Lhe supef nay agl. g pASY" 6! Qe k5 150! SORU! NELEAELTLCER! BAk DY 0s

chronatography an 1so rfc aC| con en ated on a dry

cell basis fé?ﬁeﬁ%ﬁﬁliii9' gbheng §H0%§eEQ§n @éHrﬁgtEFﬁHhE& ghe stra|n

pegd ge
of t he pr esent | nventil on an | SO ut yric acl cont ent
one-hal f of ptpgiGeERBEALEVEePAKRE b1V SRS 8 ELBEL I@,b_la@né QHBQ%QSQO%Of

i sobutyric acid content anong bakers' yeast strains marketed by various
conpani es | sgbubyei pedsligdteABEEBE fermentability.
The resulting freeze-tolerant strains were screened
10 for the offensive taste and odor characteristic of yeast.
Primary screening was performed as follows. As in the case
of the test described above, each strain was grown in a
500 ml baffled Erlenmeyer flask, collected and washed to
give yeast cells. These yeast cells were subjected to an
15 organoleptic test by 10 subjects to select strains having a
weak offensive taste and odor characteristic of yeast.
Secondary screening was performed as follows. After
being adjusted with distilled water to a so0lid content of
20%, the yeast cells were disrupted using beads and
20 measured for isobutyric acid content in the supernatant by
gas chromatography (Shimadzu Corporation), followed by
selecting yeast cells having an isobutyric acid content of
200 ppm or less on a dry cell basis.
Four strains were selected which satisfied the above
25 requirements and produced successful results in a bread

making test. One of them was designated Saccharomyces

cerevisiae strain FT-4.
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Strai nFT-4125ppm Non-frozen dough 45yeast by the applicant 375ppm
FrozendoughYF yeast by the applicant 310ppm Frozendoughyeast1l mar ket ed by
ConpanyA530ppm Fr ozendoughyeast 2 mar ket ed by ConpanyA360ppm
Frozendoughyeast 1 marketed by ConpanyB595ppm Fr ozendoughyeast 2 mar ket ed by
ConmpanyB990ppm Fr ozendoughyeast mar ket ed by Conpany C395ppm
Frozendoughyeast mar ket ed by Conpany D730ppm Exanple 3 Fernentability in
non-frozen doughs 5 In accordance with the follow ng steps, cells of the
strain FT- 4Exampleubt Comparnisan30@ lLisphntieiceatdd apdteseéd for neasurenent
of the fernentability in non-frozen doughs wusing the nethod of the Japan
Yeast |ndustry Asd3odpapifud. ofCiheusgrafint FE-4t pai hake#rs’'19eas)y etreadne of
seed yeast A |oopful of the strain FT-4 was seeded into a 500 m baffled
Erl enmeyer MRakRrtednbdi WradoRs0 cempepmesi yardinpeulatedndntRed §OOWALI n

shaking culture_at 300C for 24 _hours. The cultured solution was then
i nocul at ed Paf&l§dzgrisnmeysr ﬁéPﬁBnFBPtééﬁﬂagnﬂﬁg g, YPRpldg¥dd medi um (see

Table 4 and romm nder the conditions . shown_in Table 4_to_give seed
yeast fc# uFaP“HeFHEHt@FOUBIPBrég F??QBGHltuFSraFePHE%t% c%?ture The

mai n cultur nedluqishomn n nme of 150
e

in Shoe BollEs' f IhREreu Hired peni R PE St shtr et aded et bl e soad
cul tur e grognon 3,3k kA LRRIRNGAr ofoLLAwed by gyl uEe yader Lhe

fol |l owi ng coh Itio Tab | tar €°conditions for gt
washing twice with sterilized distilled water. The
resulting washed yeast cells were frozen and stored. The
10 freeze-dried yeast cells were reconstituted with cold water
and adjusted to a solid content of 20%, followed by
addition of 10% glass beads to disrupt the yeast cells by
vortexing at high speed. After centrifugation at 10,000
rpm for 10 minutes, the supernatant was measured for its
15 isobutyric acid content by gas chromatography to determine
an isobutyric acid content calculated on a dry cell basis
for each strain.
Table 3 shows the measured results. The strain of

the present invention had an isobutyric acid content less

20 than one-half of the comparative bakers’ yeast strains.
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| ngr-edi ent SeedMai n conposi ti oncul turecul tureRemar ks PreparedWast e nol asses
fromsugar3.5 L30 LPhilippine, adjusted to a sol utionsugar concentration of
40% Ur ea35 g800 g Monobasi ¢ amoni unB0 g350 g phosphate Amroni unB80 sul f at eg
Water 15 L150 L Culture conditions Cul ture30-32C30-32C tenperature Aeration30
L/ m n300 L/ m n volume Agitation400 rpnmd50 rpm PH5. 0-6.05.0-6.0 Culture 16

hours16 ho rgo iatel f, C I f, t he
cul tur ed sg?é Pg 5 %o ?EEQS% d* QSB%ht §¢ %%Hd?%b%&e t %Hlkbllowed %y

t t
conpr essi on g;hogew$ﬁkﬁgroalﬁ?%ﬁg 5%?$%Fehﬁ 33%5%6 3'W3169V€ yeRSdSsS s

with a watler content of 65%to 67% Fernentability measur

non-frozen doughy The fernentability under non-frozen c0(§§gﬂgg§eg§%- 17
Strain FT-4 125 ppm
Non-frozen dough 45 yeast by the applicant 375 ppm
Frozen dough YF yeast by the applicant 310 ppm
Frozen dough yeast 1 marketed by Company A 530 ppm
Frozen dough yeast 2 marketed by Company A 360 ppm
Frozen dough yeast 1 marketed by Company B 595 ppm
Frozen dough yeast 2 marketed by Company B 990 ppm
Frozen dough yeast marketed by Company C 395 ppm
Frozen dough yeast marketed by Company D 730 ppm

Example 3 Fermentability in non-frozen doughs
5 In accordance with the following steps, cells of the
strain FT-4 were cultured in a 300 L jar fermentor and used
for measurement of the fermentability in non-frozen doughs
using the method of the Japan Yeast Industry Association.
Culture of the strain FT-4
10 (1) Culture of seed yeast
A loopful of the strain FT-4 was seeded into a 500 ml
baffled Erlenmeyer flask containing 200 ml YPD liquid
medium and then grown in shaking culture at 30°C for 24
hours. The cultured solution was then inoculated into a 30
15 L jar fermentor containing 15 L molasses medium (see Table
4) and grown under the conditions shown in Table 4 to give
seed yeast for 300 L jar fermentor culture.
(2) 300 L jar fermentor culture

The main culture medium shown in Table 4 was prepared
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measured for each dough conposition shown in Table 5. Nanely, raw materials
were mxed in a gramm xer (National, USA) for 2 mnutes and the resulting
doughs were each divided into 30 g portions and neasured for the total gas
5 vol unme generated at 30C for 120 mi nutes using a fernograph (ATTO

Cor poration). Table 5 Dough conposition according to the nmethod of the
Japan Yeast |Industry Associ ation Weat fl ourSugar Salt Yeast Water Non-sugar
doughl100 g0 g2 g2 g65 g Low sugar doughl00 gS g2 g2 g62 g Hi gh-sugar
dough100 g38ngQ. $o@3amg53fg150 Lakhheab3shons julre feementsrohnd ned. \Wen
conpared to the applicant's existing strains or conmercially avail abl e
yeasts, theisbcailateldt wiithdthe whelpr geénmei n¥etheosesdowed tulreglgrown
fermentability in the non-sugar and hi gh-sugar doughs under non-frozen
condi ti ons, ial eh8dgh Jerwdersenghrl yfbdhewedsbynculsurewundgar tieugh, t hus
suggesting that this strain had broad utility over a wi de range of sugars.
Tabl e 6 Conpatlowangs cradisAeaki-lity in non-frozen Boughs

Non- f rozenFr ozenNon- f r ozenNon- f rozenNon-frozen Strai ndough 45dough YFdough
yeast dough yeast dough yeast FT-4yeast by theyeast by themarketed bynarketed
bymar ketsd tpubappli camt@&al b@ﬁﬂh@@ﬁﬁ@nfeeoﬁm@ainB@qmany C Non- sugar

82.872. 865. 26?‘16&“6?@‘5 &OMfsu r 94 #4100 7810993923959 dough
H gh- sugar ngredient Remarks

composition culture culture

Prepared Waste molasses from

sugar 3.5 L 30 L Philippine, adjusted to a
solution sugar concentration of 40%

Urea 35 g 800 g

Monobasic

ammonium 30 g 350 g

phosphate

Ammonium

sulfate 30 g

Water 15 L 150 L

Culture

conditions

Culture o °

temperature 30-32°C 30-32°C

Aeration 30 L/min | 300 L/min

volume

Agitation 400 rpm 450 rpm

PH 5.0-6.0 5.0-6.0

CulFure 16 hours | 16 hours

period

Immediately after the completion of culture, the
cultured solution was centrifuged to separate yeast cells,
followed by compression and dehydration using a filter

10 fabric to give yeast cells with a water content of 65% to
67%.
F tabilit £ 4 _f 3 }

The fermentability under non-frozen conditions was
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83. 668. 565. 160. 270. 168. 2 dough - 18 Exanple 4 Conparison of fermentability
in frozen doughs The yeast cells obtained in Exanple 3 were neasured for
freeze tolerance in | ow sugar and hi gh-sugar doughs. |In accordance with the
dough conposition shown in Table 7, 5 raw materials were prepared and m xed
in a gramm xer (National, USA) for 2 mnutes and the resulting doughs were
each allowed to fernent in an incubator at 25C for 60 mnutes. After the
conpl etion of fernmentation, each dough was divided in to 30 g portions,
t ransf err edmeasarpfla$orceabhbdgughndonhesitioneshawd snofetlet 5-20C. At 1
day, 2 weeks, 1 nonth, 2 nonths and 3 nonths after freezing, the doughs
wer e renovelanedin t hawf magesialer veke Piukpdsénof ghal Rgxert (Hashenpdd to a
gl ass bottle for fernograph neasurement and measured for the total gas
vol ume genePafédfar 3gmipptesigndobhai REFBAtEBPngoHIPEr WBERABRCRATTO
Cor poration). Tabl e 7 Dough conposition for frozen dough test \Weat
f1 our Sugar SaEv¥dgd: ¥ater 3Pod- BAghLCRSugRT0oBeg8sugedsEgF §BS §okpghI&Tgar
doughl10Q g25 gl.5 g6 g55 Fi gur e, ho raph of the ti course of the
Cotal odsvir s dRatRAedar nl 48 Ao 528 HHIPEeS e & Fetvet a0
per si stence er.nentabi ity after frozen storage for 1 nonth. The strain
FT-4 of the(gigéeéPerﬁggﬁ?Pﬁh showed 80% or nore persistence of
fermentability in the | owsugar dough and 90% or nore persistence of
fermentability in the high-sugar dough. As shown in the 25 tinme course of
f er ment abi | TahlevEr Dgugbnchwpositias acrserdinggto the method of the
Japan Yeast Industry Association

Wheat flour| Sugar Salt Yeast Water
Non-sugar dough 100 g 0 g 2 g 2 g 65 g
Low-sugar dough 100 g 5 g 2 g 2 g 62 g
High-sugar dough 100 g 30 g 0.5 g 3 g 52 g

10 Table 6 shows the results obtained. When compared to
the applicant’'s existing strains or commercially available
yeasts, the strain obtained in the present invention showed
high fermentability in the non-sugar and high-sugar doughs

under non-frozen conditions, although it was slightly lower
15 in the low-sugar dough, thus suggesting that this strain

had broad utility over a wide range of sugars.

Table 6 Comparison of fermentability in non-frozen doughs

Strain
FT-4

Non-frozen
dough 45
yeast by the
applicant

Frozen
dough YF
yeast by the
applicant

Non-frozen
dough yeast
marketed by
Company A

Non-frozen
dough yeast
marketed by
Company B

Non-frozen
dough yeast
marketed by
Company C

Non-sugar
dough

82.8

72.8

65.2

68.1

64.6

70.5

Low-sugar
dough

92.4

100.7

81.0

99.3

92.3

95.9

High-sugar
dough

83.6

68.5

65.1

60.2

70.1

68.2
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confirmed that the strain FT-4 had a satisfactory freeze tol erance capacity
when conpared to conventional strains. Table 8 Persistence of fernentability
after frozen storage for 1 nonth Strai nFrozen doughFrozen doughFrozen
doughFrozen dough YF yeast byyeast market edyeast narketedyeast marketed

FT- 4t he applicant by Conpany Aby Conpany Bby Conpany C Low- sugar

88.1981. 8%/4. 1% 7. 1% dough81. 6% Hi gh- sugar 92. 6991. 9980. 9%87. 5%86. 5% dough 5
Exanpl e 5 Conpari son of yeast odor To exam ne the yeast cells obtained in
Exanpl e 3 f éxampie 4t Ceompialrisonoffe ferwentadbtid idyd ioddroclear d@oughisst i ¢ of
yeast, an organoleptic test was perfornmed by 10 subjects wusing the
appl i cant's non-f fTbeeedstiglheld syohiaiasda in0Exemplende wergnagagured t he
organol eptic test, test strains were evaluated for their yeast odor agai nst
t he 45 yeastogn frgepieydogeirancecdine 1oy -sugary apdahigh-sugagk dogghsayver age
(equal level), 4 = strong, 5 = very strong) to calculate a_nean_score for
each strai nIn18cEogdracse Widhs thige dorgly cOMpRsiitied. seeR dongabd® "o ot her
yeast strains, the strain of the invention had a very weak

resent

o1 fensive t 38Me MBEETIAGS WRECaDESPATET, 390 TjdaS Hnd WEEMFHESE { ast ol ess
and odorl es %Q Ex np?ﬁ@&n read maki test. Il n accordance with.the
Composi ti on AT IeRETS JRan 207 rAGrtes Shgk ahE FARCIG s HORRb o SRS rred
on the yeast ;20168 rableaiedl 1 Examle. 30y, Prepabpdelroggn doughs
for white bread, table rol I's and sweetl buns. e frozen doughs

minutes. After the completion of fermentation, each dough

was divided in to 30 g portions, transferred to a plastic

10 bag, and then frozen and stored at -20°C. At 1 day, 2 weeks,

1 month, 2 months and 3 months after freezing, the doughs

were removed from the freezer for the purpose of thawing,

transferred to a glass bottle for fermograph measurement

and measured for the total gas volume generated at 38°C for

15 120 minutes using a fermograph (ATTO Corporation).

Table 7 Dough composition for frozen dough test

Wheat f£lour| Sugar Salt Yeast Water

Low-sugar dough 100 g 5 g 1.5 g 7 g 62 g

High-sugar dough 100 g 25 g 1.5 g 6 g 55 g

Figure 1 shows a graph of the time course of the
total gas volume generated for 120 minutes, while Table 8
20 shows the persistence of fermentability after frozen
storage for 1 month. The strain FT-4 of the present
invention showed 80% or more persistence of fermentability
in the low-sugar dough and 90% or more persistence of
fermentability in the high-sugar dough. As shown in the

25 time course of fermentability over 3 months, it was also
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were thawed at 1, 2 and 3 nonths and neasured for the tine required for
final proof and their bread volune after 5 baking. The neasurenent of final
proof time and bread volunme and the evaluation of flavor were acconplished

as foll ows.

15 vol une during final

for

forits

Fi nal

proof tine:

proof ,

In

= pl eas an*rabléaveff’é?él&ﬁ@é of f@rmerhmh?

glven by the

r\ll |

aNLor

10 doughs,

the time required for each dough to reach its
pre-determ ned volune (In the case of white bread
nmeasured at the top of the case.

the tine was

the case of table rolls and sweet buns,
100 g rounded doughs were frozen and stored separately and thawed in

beakers forcor@svmeaenhat BheadtvaliunmeT-Af had anesaliiBgatiherpr €rdeker m ned

each dough was baked and
its vol aokebgntbecappestgdwhenhecdmpamed Sooronweekriohbavetralasdet er m ne
whet her baked bread had a pleasant flavor,

Qﬁ%9kmeﬁsmgg%ﬁ5y1Hﬂﬂhﬁasant)

+ hao

i mredi at el y neasured

each bread sanpl e was eval uat ed
20 flavor by 10 subjects on a five-point scale (5 very pl easant,

The scores

CJ.UQ

Q

CUuU 1T Ul

T cau SdAdril

LA @ Y [l AV R e b | v

resul ting average SCS{r‘éﬁ] \ﬁm?@néiopgbsgmeadow@ | diezendpugh |SHrogen deugh 'Q' =
4 25 to 3 points, "A =3 t8Fyepgiby yeastmarketed Eﬁﬂsm@rket%wea% neskeled) ti on
and steps flor bread fmki ng theapplicepyihy QempdmrAy B COBRGRY oAV ierRagh C
(rounded) flQrdr g@g d) Tor((nmoul ded) for white bifeadtable rqglTssweet bups
Strong fl ouﬂﬁﬁi 0p8®IR00. 084.8%gar 5. 0%HO1%9R5] 0% BaN %2, 094. 5%4.6%6 Dolgh
conditionerlH_h
Iign-sugar 0, o, o, o, o
dough 92.6% 91.9% 80.9% 87.5% 86.5%

10

15

20

Example 5 Comparison of yeast odor

To examine the yeast cells obtained in Example 3 for

the strength of offensive taste and odor characteristic of

yeast,

an organoleptic test was performed by 10 subjects

using the applicant’'s non-frozen dough 45 yeast as a

reference standard.

In the organoleptic test,

test strains

were evaluated for their yeast odor against the 45 yeast on

a five-point scale (1

(equal 1le

vel),

v

4 strong

ery weak, 2

5 =

s

mean score for each strain.

Figure 2 shows the results obtained.

to other yeast strains,

weak, 3

When

average

very strong) to calculate a

compared

the strain of the present invention

had a very weak offensive taste and odor characteristic of

yeast and was almost tasteless and odorless.

Example 6 Bread making test

In accordance with the composition and steps shown in

Table 9,

a bread making test was performed on the yeast
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1 0% 09%9% (Hi ghbaker SP)... o Yeast5.0%. 0%. 0% CL ESki mmed m | k
powder 2. 092. 09%2. 0% Short eni ng5. 0% 10. 0% Mar gari ne ( Enul ge CP50)-14. 0% Whole
€gg- 10. 094.5. 0% WAt er 66. 0% 3. 0%12. 0% M xi ngL2MBj L1 MBH6L2MB, (L1 M3H6L2MB3 j L1
MB1-16 Tenperature of 20C20C20C m xed dough Fl oor tinmel0 m n/20C10 m n/20Cl5
m n/ 20C Wei ght of divided dough450 g40 g50 g Bench tinmel0 m nl0 m nl10 mn
Moul di ngSheeted to 20 mmvbul ded i nt oMoul ded t hi cknesstable rollsinto rolls w
n 2Rapi d freezi ng- 30C-30C-30C Frozen storage-20C 20C-20C Thaw ng
condi t i ons26€11500hta2h€A90nnkEraNH1803nby PRoepdrhgRofindednadanghBefioh ti ne25
m n/ 30C Moul di nghbul ded i nto one | oaf
white bread, table rolls and sweet buns. The frozen doughs
were thawed at 1, 2 and 3 months and measured for the time
required for final proof and their bread volume after
5 baking.
The measurement of final proof time and bread volume
and the evaluation of flavor were accomplished as follows.
Final proof time: the time required for each dough to
reach its pre-determined volume (In the case of white bread
10 doughs, the time was measured at the top of the case. 1In
the case of table rolls and sweet buns, 100 g rounded
doughs were frozen and stored separately and thawed in
beakers for measurement).
Bread volume: After reaching the pre-determined
15 volume during final proof, each dough was baked and
immediately measured for its volume by the rapeseed method
(n = 5 or more).
Flavor: To determine whether baked bread had a
pleasant flavor, each bread sample was evaluated for its
20 flavor by 10 subjects on a five-point scale (5 = very
pleasant, 4 = pleasant, 3 = neutral, 2 = unpleasant, 1 =
very unpleasant). The scores given by the 10 subjects were
averaged for each bread sample and the resulting average

scores were expressed as follows: "©" = >4 points, "O" = 4

25 to 3 points, "A" = 3 to 2 points, "X" = <2 points.
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Fi nal
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m n200C/ 1D m n200C/ 9 m n Table 10 shows the results of the bread naking
the frozen doughs prepared using the strain of the 5 present
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| ow-, nedium and hi gh-sugar doughs.
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22

Mor eover,

than the exi

the flavor
yeast odor was weak

sting strains; the

of the

at the stagtbid 9 eCdmpmsitian sndstepe férdred makinatést Even after Iong termfrozen

storage for 2{and 3 nonths, theg fg, rd&}gh” FeRLRed ,\(e F(EJ %,a hot
only because{yeast odor was wegk, ( )eqﬁMﬁﬁeg sne d| yeast
cell's caused by freezing danage Mﬁ%mﬁég&bﬁlCdnthﬁb@ﬁ§M£nt( bgﬁgpared to
ot her yeast—#6—stratns—TFable—36-Resuts—of bread—rakingrtest—Waite by ead
Dur ati on of Fr p2engieughFr ozen dqughPFi0880% doligh S0P& M FTi{4YF1Q@A%t by
Comany B L MoRE e i AT n52 m nos e et OPt ke meaLe5s mf n5s
m n59 min60 mifalt3 mont hs57 min62 ni @RV mi nGE:B?On;ﬁg/gggt 21?480 h1026340 nl 2490
m 2490 m Béfaﬁﬁgggsﬂﬁiﬁgﬁpnth52410 nh%%gS n1ﬂ T 1 0%
.g Yeast 5.0% 6.0% 7.0%
£ | Skimmed milk powder 2.0% 2.0% 2.0%
© Shortening 5.0% - 10.0%
Margarine (Emulge CP50) - 14.0% -
Whole egg - 10.0% 15.0%
Water 66.0% 53.0% 42.0%
Mixing L2M3|L1M3H6 L2M3]L1M3H6 L2M3|L1M3H6
;?)’(‘;%eézﬁgﬁ of 20°C 20°C 20°C
Floor time 10 min/20°C 10 min/20°C 15 min/20°C
Weight of divided dough 450 g 40¢ 509
Bench time 10 min 10 min 10 min
| o Sesediozomm] Maddedmo | Mok
@ | Rapid freezing -30°C -30°C -30°C
@ Frozen storage -20°C -20°C -20°C
Thawing conditions 20°C/150 min 20°C/90 min 20°C/90 min
Rounding Rounded again
Bench time 25 min/30°C
Moulding Moulded into
Final proof conditions 38°C RH85% 38°C RH85% 38°C RH85%
Baking conditions 200°C/26 min 200°C/10 min 200°C/9 min
Table 10 shows the results of the bread making test.
All the frozen doughs prepared using the strain of the
5 present invention required less time for final proof than

the existing strains;

the fermentability of this strain
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3 nmont hs2390 m 2350 m 2310 m 2310 m 1 nont hOOOO Fl avor2 nont hsOOAXx 3
nmont hsOOXXX Tabl e rolls Duration of Frozen doughFrozen doughFrozen dough
Strain FT-4YF yeast by theyeast narketedyeast marketed frozen

st orageappl i cant by Conpany Aby Conmpany B 1 nonth34 mn38 mn36 mn37 mn
Fi nal proof tinme2 nonths38 mn44 mnd44 mn4d5 mn 3 nmonths39 m n42 m n46
mn49 mn - 23 1 nonth315 m 300 m 283 m 300 m Bread 2 nont hs287 m 270

m 253 m 265 m volune 3 nont hs283 m 260 m 230 m 250 m 1 nont h0O0O FI avor 2
mont hs000ALeRceededsOXK SfethebenisDingt stnadhsr dbrealdolighFr omedium-
doughFrozen dough Strain FT-4YF yeast by theyeast marketedyeast marketed
rozen stor a@e@pblogkafingarcdapany - ABje@any e FAMmPhi H® nin52 ni n49

m n Final proof_tinme2 nonths55 m n58 mn59 mn6Q mn 3 nmonths56 mn62 m n65
mn66 nmin resulting bread samples was clear and pleasant because

yeast odor was weak at the stage after frozen storage for
5 1 month. Even after long-term frozen storagé for 2 and 3

months, the flavor still remained very pleasant, not only

because yeast odor was weak, but also because the smell of

dead yeast cells caused by freezing damage was

significantly prevented when compared to other yeast

10 strains.
Table 10 Results of bread making test
White bread
Duration of Frozen dough | Frozendough | Frozen dough
frozen : torage Strain FT-4 | YF yeast by the | yeast marketed | yeast marketed
storag applicant by Company A | by Company B
1 month 48 min 47 min 52 min 52 min
Final
proof time 2 months 55 min 58 min 59 min 60 min
3 months 57 min 62 min 60 min 65 min
1 month 2480 ml 2340 ml 2490 ml 2490 ml
Bread
volume 2 months 2410 mi 2345 mi 2320 ml 2320 ml
3 months 2390 mi 2350 mi 2310 mi 2310 ml
1 month @ O O O
Flavor 2 months @) A X X
3 months © X X X
Table rolls
Duration of Frozen dough | Frozen dough | Frozen dough
frozen sto Strain FT-4 | YF yeast by the | yeast marketed | yeast marketed
storage applicant by Company A | by Company B
1 month 34 min 38 min 36 min 37 min
Final
proof time 2 months 38 min 44 min 44 min 45 min
3 months 39 min 42 min 46 min 49 min
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Sweet buns
Duration of Frozen dough | Frozen dough Frozen dough
frozen storage Strain FT-4 | YF yeast by the | yeast marketed | yeast marketed
g applicant by Company A | by Company B
1 month 42 min 49 min 52 min 49 min
Final
proof time 2 months 55 min 58 min 59 min 60 min
3 months 56 min 62 min 65 min 66 min
1 month 335 ml 327 ml 330 ml 315 ml
Bread
volume 2 months 320 mi 303 ml 300 mi 305 ml
3 months 315 ml 305 ml 290 ml 295 mi
1 month © O O O
Flavor 2 months @) O O O
3 months @) O A A

ADVANTAGES OF THE INVENTION

The completion of the present invention enables the

provision of novel bakers’' yeast strains that are freeze-

tolerant and whose offensive taste and odor characteristic

of yeast is very weak, thus enabling the production of

bread with an excellent flavor while eliminating adverse

effects due to the offensive taste and odor characteristic

of yeast.

- 24 -



7. A nethod for nmaking bread characterized by having a very weak offensive
taste and odor characteristic of yeast, wherein the bread is nade using the
bakers' yeast strain 20 according to any one of clains 1 to 4. 8. A bread
dough prepared using Saccharomyces cerevisiae strain FT-4 (FERN BP-8081).
9. A nmethod for making bread characterized by having a very weak of fensive
taste and odor characteristic of yeast, 25 wherein the bread is nade using
Saccharonyces cerevisiae strain FT-4 (FERM BP-8081).

CLAIMS

1. A bakers' yeast strain characterized by having an
isobutyric acid content in dry cells of 150 ppm or less and
5 thus showing a weak offensive taste and odor characteristic
of yeast.
2. The bakers' yeast strain according to claim 1, which
belongs to Saccharomyces.
3. The bakers’' yeast strain according to claim 2, which
10 is a strain of Saccharomyces cerevisiae.
4. The bakers' yeast strain according to any one of
claims 1 to 3, which is freeze-tolerant.
5. The bakers' yeast strain according to claim 4, which
is Saccharomyces cerevisiae strain FT-4 (FERM BP-8081).
15 6. A bread dough prepared using the bakers' yeast strain
according to any one of claims 1 to 4.
7. A method for making bread characterized by having a
very weak offensive taste and odor characteristic of yeast,
wherein the bread is made using the bakers' yeast strain
20 according to any one of claims 1 to 4.
8. A bread dough prepared using Saccharomyces cerevisiae
strain FT-4 (FERM BP-8081).
9. A method for making bread characterized by having a
very weak offensive taste and odor characteristic of yeast,
25 wherein the bread is made using Saccharomyces cerevisiae

strain FT-4 (FERM BP-8081).



