5 JANUARY 2007 SPECI FI CATI ON NOVEL BAKERS' YEAST STRAI NS AND BREAD MADE
USING THE SAME 5 FIELD OF THE | NVENTI ON The present ih{AABNM20| ates to
novel bakers' yeast strains that are freeze-tol erant and whose of fensive
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 nmaking techni ques
using frozen doughs have carried increasing weight in the bread making

i ndustry because they are advant ageous, in providing 15 fresh bread
hot fromthe oven and in inprovings?ﬁﬁlgiﬁggigﬂcy of bread maki ng processes
to reduce working hours. To prepare a frozen dough, bread ingredients such
as wheat flour, sugar, salt, fat, yeast and water are m xed and noul ded,

P A g LR T Ve

When provided for long-termfrozen storage, a frozen dough usually

contains a 2- to 3-fold excess anobunt of yeast as conpared to traditiona
bread, Recapsy h@nt yeast 25 strains are slightly damaged by
freezing, and e tinme required for final proof after

thawing. To m n"f"i‘xéepf@@eﬁt Sﬁ@én{i@&zwgaéééme@ ﬁ@vafaﬁék&fys efsPo- time
dough process is also commonly enpl oyed whi ch needs - 5 JANUARY 2007

strains that are freeze-tolerant and whose offens1ve 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 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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little time for fernentation after

m xi ng. However, if the anount of yeast

is increased, the offensive taste and odor characterléﬂﬁﬁuéﬁ ve¥st will
beconme stronger, making the flavor of the bread unpl easant. Likew se,
no-time dough 5 which needs little tinme for fernentation also has a
stronger offensive taste and odor characteristic of yeast because the
fermentation flavor is weak in this dough, thus resulting in a nore

unpl easant
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An exanpl e of bakers' yeast strains whose offensive taste

and

odor characéerésgés Offy¥fasiei tadbakagd@noBerf enatactoriatiet §8dyéast maki ng
bread using yeast isolated fromsea water" (see JP 6-52 A), in which a
strain of Seechaseonynesfebmertatvionarlavsoraiedwéakninethist @ough, ugkdst 0
provide bread wth a beautiful aroma. However, such a strain is |ess
freeze-tol erastwlbingi $ndaf horel anpbeasant nbteadehlavoghs. Li kew se, bakers
yeast strains with high freeze tolerance - 2

10

15

20

25

In a traditional bread making process (i.e., non-
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
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
these raw materials and impair the flavor.

An example of bakers’ yeast strains whose offensive
taste and odor characteristic of yeast is weak can be found
in "a method for making bread using yeast isolated from sea
water” (see JP 6-52 A), in which a strain of Saccharomyces
cerevisiae isolated from sea water is used to provide bread
with a beautiful aroma. However, such a strain is less
freeze-tolerant and is difficult to use in frozen doughs.

Likewise, bakers’' yeast strains with high freeze tolerance
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5 JANUARY 2007 are exenplified by those found in JP 5-64581 A, JP 7-203952
A and JP 12-279165 A, but these strains have a strong 5 GYNUARY M7t aste and
odor characteristic of yeast, which is responsible for naking the flavor
worse in yeast-rich 5 frozen doughs under present circunstances. SUMVARY OF
THE | NVENTI ON The present invention provides a novel bakers' yeast strain
whose offensive taste and odor characteristic of 10 yeast is very weak. The
present invention also provides a novel freeze-tolerant bakers' yeast strain
whose of f erd¥% eeXemRIE ke B8 oFReFmrzRund i 11 i &P of - §4e8t 2s JRr Y- WRAX32 The
yeast strains of the resené invention enable the - 2/1 5 JANUARY 2007
product i on fahf eX {7\#)1?17%&1 2xeel PEHi theSK GRS DRYS R St FORZ adver se

ef fects due the offensive taste and odor characteristic of ast. 5

BRI BF DESCHITATRAYE THO0H MR FA0T heT R toRT Shhe sHW S° T he P LS irehs abi 1 i ty
of bread doughs pr.epargd usin h e strain FT:4 of the [ esent

i nvention arg%gg%r\llglr%fgc%%arﬁ%lfgnv% @é%sffé\f?]éi%%]fs%sln n%%%ﬁé]ai y the total
gas vol gne t i . oughs are frozen and
stored #or %@%éﬁt%g%éﬁém%% %paﬁﬁé$%%%1%h%v\e %‘?’g?gel' being tested. Figure 1A
shows the results obtained in | owsugar doughs, while Figure 1B shows the

results obtained in high-sugar doughs. Figure 2 is a graph show ng the
results of A ) \ performed to eval uate the yeast odor of

The present invention provides a novel bakers’ yeast
strain whose offensive taste and odor characteristic of
10 yeast 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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bread doughs prepared using the yeast strain FT-4 of I nvention
and several conparative yeast strains. DETAILED DESCF?EAW%géﬁgﬁutH

| NVENTI ON 20 To overcone the problens stated above, the inventors of the
present invention have attenpted hybridization breeding or classical

mut ati on breedi ng between stored strains of bakers' yeast, l|iquor yeast or
t he Iike and have succeeded in finding, anong the resulting strains,

bakers' é_{&al 08 é{ul 4 gﬁ/& hér?h igéﬁgﬁ@bﬂ%(‘té/rrﬂvﬁglwose of f ensi ve

taste and or ¢h aracter| I'S”Ver nding led to

the compl etd oy ilat 6 PAgFEMe dAMESLA Uue o sh_ LR 2007 (BEE dnqa novel

bakers' yeast Strarn s aromnmyces cerevisiae resent
i nvention h§go@ M%J)’acf@f‘fst:?é estvadwet ect abl e, of fensive taste and odor
characteristic of yeast. Further, %he strain FT-4 has a 5 higher freeze
tol erance and shows a fernmentation capacity over a w der range of sugars
when conpared to the appllcant S eX|st|ng strains of freeze-tol erant yeast.
Mor eovess, (BR PSCRIE PRA yeast strain Saccharonyces
cerevisiae FT- 4 of the present i nvention 10 enabl es the production of bread
with a pleasant fFiayare 1 nis védigdapheshdwiansi tiee (Batnersrabioldoty of
characteristic of yeast 1is clearly weaker than that of bread nade using
tradi ti onal bréadedguglyessrepared nssingetipe cpenst i stsadn ol wh | £ behé ur t her
described in 15 detail.

present invention and several comparative yeast strains, as

measured by 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 vyeast 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.



The term "bakers' yeast strain" as used herein is not I mted
Saccharonyces cerevisiae and al so i ncl udes Saccharony%%%yqﬁﬁxﬁm”
Saccharonmyces uvarum Saccharonyces chevalieri and Torul aspora del bruecki i
In sone cases, the 20 termcan al so enconpass Kl uyveronyces thernotol erans
and other Saccharonyces species. M crobiol ogical properties of the
Saccharonyces cerevisiae strain FT-4, a representative bakers' yeast

strain obtained i tl}v\vlI present vention, vaI q ﬁggelom/ Thi s

strain was deposib{]alé'l? ot i 19 Nat agﬁ'f’ﬁs P e Lﬁga&‘n \A%\F PSRt ri al

5. s SR AL SO N SR L

M cr obi ol ogy} ,%ﬁg g '&ﬁiéﬁeét{h@ol%’w% % tE'eV'aa{d”‘q% astrain FT-4 (i)
eas

Mor phol ogy: s were C ured |n I um an served under a

m croscope. cﬁal(ardeeﬁgﬁc GlsfedSt ] s rwtaeeul tt%%e‘ét&'%ﬁﬁp@’lmidhlé@ and
observed under a mcroscope, "as in the case of norphology. (iii)

Spor ul aki OmiigRAStFldes 1IWhte AN afdtdwdTRdi *EPmeiY £x 1 G0 el pd @ pnt 0
Sharman agar nedium cultured at 20C to 25C for 3 to 10 days, and observed

under a m wwasecepavided oo i g duwafy edsiic conpahsenae e sporul ati on. The
conposition of YPD nedium YPD agar nedi um and Sharman agar nedium are
shown i n Tappe ilcanfald eexdi dibidiqins tooadoes idfi direde nedli exrantPy et . Sher nan
agar 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 Kluyveroﬁyces 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 below. 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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medi um nedi um Yeast extract 5 g 5 g 1g Peptone 10 g 10(9 | ucose 40 g
40 g 0.5 g KH2PO4 5 g5 g - MySM. 7H20 2 g 2 g - ARY’;Lg Agar - 20
g 20 g Distilled water 1000 m 1000 m 1000 m Adjusted pH 5.5 5.5 7.2 15
(iv) Carbon source assimlation and fernentation: Assimlation was anal yzed
as follows. A |oopful of fresh yeast cells grown on YPD agar nedi um was
suspended in 5 mM - 5 5 JANUARY 2007 sterilized water, washed twice with
sterilized water by centrlfugatlon and then suspended agaln |n 5 m
sterilized Mgy = " F ' ;

I nto tubes éSarstegt iubes, 101 mm x 16 5 nn) 5 contalnlng 5m sterlllzed

medi um sup th various carbon sources, respectively (Yeast
it b b 0.1 10
aron i n orakerRte1ed e eaet Y of s 3RS L S o e g 4

absorbance :gp 8”&&8%9?&%ﬁfé I fﬁé grow h by the degree 10 of turbidity.
To anal yze &t frent ation, " suspensi on prepared as descri bed

The. “safe redt b (10 nry aﬁ&@%ttttt%% W b e e a con AL N1 N0

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 5¢g 1g
Peptone 10 g 10 g -
D-glucose 40 g 40 g 0.5 g
KH,PO, 54 5g -
MgSo0O, 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



grown in static culture at 30C for 1 week and then 15 confirnmed for the
presence or absence of air bubbles in the Durhams tLﬁﬂﬁNYQBY%erate
assimlation: Nitrate medium (Yeast carbon base 1.17 g, potassiumnitrate
7.8 g, water 10 ml) was di spensed into Sarstedt tubes (5 m per tube),
sterilized and then 20 inoculated with 0.1 ml of a yeast cell suspension
prepared in the sane nmanner as described for the test of carbon source

measur ed | OISO S 6 AP TIRY (BTR AP GHTLARShOR Y (e degr ee of
i1eo- base £ raghl] talf HASH Fpeties RIS it SO SEdREL AR anc oo
into S t b 5 .t ub LLi No| that th i tam
Sol ut  one. Vit achme: eBRs Rt Ehus B tathkh 0 XN 8e oy betore bel ng
added N 0ug Sl | e d H4diRd - (SALLIRN duiRlt AP i 10 0 J5 0! @ veast
cell suspension prepared in the sane manner as described for the test of

car bon §oUrsh @S Hd & i s A £1 1 ARKEH N SUBRL hdit DG il AR-hsuy's, the

tubes were measured Tor absorbance at 660 nmto determne cell growth by
the degree cqifpdirditides, e NSIPNIRILH Galtidgierddss ®festgain FT-4

Mor phol ogy Round to oval Size 2-10 x 4-15 m Sporul ation Presence Carbon
source assivdatidi®rcarbon 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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Assim | ation Fernmentation and fermentation D-glucose + + é%galactose + -

Saccharose + + Maltose + + Lactose - - Raffinose + -SBNYARY2007 Nitrate
assimlation Biotin + a Ca pantothenate - S Folic acid - .H N acin
Inositol - H Pyridoxine hydrochloride Riboflavin - Thiam ne hydrochl oride

- 7 5 JANUARY 2007 As shown in the results of Table 2, the test strain can
be identified as a strain of Saccharonyces cerevisiae. The term "offensive
taste and odor characteristic of yeast" as used herein is intended to nean a

nuddy or fisifgrilbizgdhand Facled Lefaks Being @dded tthagugh @ H&T Freesh

|1 r n, dir | y. Thi | avaQr | I | 1
yeast ce fsilateer)e,ataend dtheenCti oculatseé wait O.Sl 6rlnlsoofcaa yeedaglteacséll

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

Riboflavin -

Vitamin requirement

Thiamine
hydrochloride -




odor. Such a flavor can also be found in frozen doughs__when prepared using
yeast at a ratio of 7 or nore relative to wheat f1our? %ﬁNﬂﬁRgg(ﬁet to 100.
Li kewi se, bread made 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
usi ng conventional yeast. Although substances responsible for the offensive

15 taste and odor §h§%3§§e£ﬁ5%h§ Pésﬁ @gt a&gbfgnyosg %e@t g%gg Marlety

of conpounds and are i cul 0 res one Ki conpoun S

estimated tpaf béOPHEXH‘E%éﬁ' ds &’“é’EPaiﬁ BPOEQcéﬁai‘oh sgrcéfawfggéd haV' ng

a foul odor be one o he causati ve substances. dry celTs of

t he SaCCharO”VCGSTﬁ§r€¥kﬁ'a@fﬁéﬁéi@eF@éétébéﬁan@éokncﬁﬁfac9é§§§9ic'Bfent'0“
which is characterized by having a very weak offensive taste and odor

characteri s{ybgsef aeaﬁbedahéreﬁhsi§piﬁdeﬂaeagtbeaésnaadmﬁaa§uaedfighgthe
content of 1sobutyric acid, it has been confirned that traditional

freeze-tl eEdatroyewRicht L8i 83ehaY¥g @81tSopdiylicalaelg¢ whent epeshnydagtcel | s
of 300 to 1,000 ppm whereas the Saccharomyces cerevisiae strain FT-4 has
an i sobutyrcelasi dreceatent diredtyycel Tlsiofflaboppts abhsahcaklédsgeddtan one
8 5 JANUARY 2007 half of conventional bakers' yeast strains. The term
"freeze-tol edant"” Suclifaeckbkavenl camnebso dye Townd hin efrozen i dbwglied t o nean
that a yeast strain is free fromor resistant to damage caused by freezing.
By way of 5Swheanprepazedoughngsyprefaptdaandtibl ofied oo fmersenelptiye
to wheat flour which is set to 100. Likewise, bread made
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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thernostat at 30C for 60 mnutes. After the conpletion_of fernentation, the
dough is divided into 30 g portions, rounded into bal § SARYRRY AR frozen at
-20C. One day later, the dough balls are allowed to fernent while thaw ng
at 10 38C for 120 minutes and neasured for the volume of carbon dioxide gas
generated during fermentation, which is defined as fernmentability after 1
day freezing. For conparison, the same dough Is frozen for 1 nonth, allowed
to fernent | e thawnn and neasured for the 15

3
woure of i thr Pt SHTE e gl ot rfaeE TErdlie aron, e
def d f "
fgrlrrgﬁt aglsl | '?;m;f ﬁé%yaé%%%zz%n%&{s%fe Ong% éo%%e percen age of the
f er ment abi 'ﬁé%%aﬁ%f%l& {@“Lgt%ﬁ&éé' xhéarge{ﬁ’éfn 5'99?999 gefd dlés ree

persi stence er nent Ity N such a case or exanplie, a rreeze-

tolerant yeasiy St atasYetanthpy S8HaQE Mé’ecﬁ’%g%'ﬂ-éé@fné’f ﬁlﬁrvi%}‘t&é)' lity

i n alowsugar dough (sugar content: % or nore persistence of

ferment abi | étampLe 2 ala;&u%u &sahg@ral;pcsr&e@tto 2p&mer® fh a
non-freezi ng process can be presented as an opposite exanpl e of the frozen

dough procetermMéetapnatf 3edzify HOAIF .0l REter tBei ecomPllettiops of
starting with dough m xing, fernentation (including primry and secondary -
9 5 JANUARYeZfOTtatiompntiae i dogghdiyi diwvntdedoihto ng0 §ipettponsf and
baki ng, which steps are continuously performed w thout freezing the dough.
A wi de varie¢yndédpintesbailsasrdbtlken uErdzenoaven2®hal Ppe dayhlagea,sponge
dough process, a straight
the dough balls are allowed to ferment while thawing at
10 38°C for 120 minutes and measured for the volume of carbon
dioxide gas generated dAuring 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
15 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
20 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%).
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 -



5 dough process, a no-tinme dough process, soaker proceng§€Fh 9@ ol d dough
process. Although the novel bakers' yeast strains obtal'ned In the present
invention are freeze- tolerant, there is no problemin using themin such
non- freezing processes as |isted above. 10 The sugar content nenti oned

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.

Hough havi “fgéff%%it POy f0ady AORELRL DA RE nA ¥ 08 BERERS. dough.

A hi gh- 20%
to ISssS?ﬁ%hg@&,%‘%eﬁé’%ugﬁ*ﬁa@n%%%%%Po%}@n F SrPtiRle COPLERl ok oeh L OT 2]
as a high-s dOLAgQ,lLb‘paft%ee sss o/ 885/t st;ereq{ eq{ t he present

20 |nvent|on ich e-tolerant and are als aracterized by

having a Veéd(m)‘\@r%l@ﬂéfi‘f' VEutRSAE ANshotgloT ashigH @éééé' CaOft¥&fghy Sexual

reproduction may be ormed between a nonoploi d yeast strain obfai ned by

ger m natsi NgaSBEGH St @ée@s di @1 Qb 0t Dk edSugly 63Bbcés s 2l ok £Np25c8BY Bfa
freeze-tol erant and another nmonoploid yeast strain obtained by germ nating

spores of aafli 1@ dowdlk OpHbcOdEs . WA IEThduRE tHRASoVEL HdkeMiOs greddtensi ve
taste and odor characteristic of yeast is weak, followed by the screening -

10 5 JANUARYT2O0Y olptatieedr tn delserpbesenth fixvemt tod 4ve sEtéete-from anong

the resulting yeast strains, those having a weak offensive taste and odor

charact eri stotexdnyecasheréuis heo , phelhbere m using them in such non-
freezing processes as listed above.

10 The sugar content mentioned above is expressed in %
by weight relative to wheat flour which is set to 100. 1In
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
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after the above screening step, the screening procedure 5 described in
Exanple 1 may al so be perforned to select freeze-tol et MYUARY 0%s  t hus
provi ding freeze-tolerant yeast strains having a very weak offensive taste
and odor characteristic of yeast. Such strains are preferred enbodinents
of the present invention. Furthernore, W10 irradiation may be perforned on
freeze-tol erant bakers' yeast strains to cause nutations under conditions
where around 99%is killed, followed by the sanme screening procedure to
provi de fr REACeBIRG HrsFIRahimBHIRPLe Verie sffctof fiagrpm \amangttdr@and odor
characteristic of yeast. 15 EXAMPLES The present invention will be further
descri bed iGESHhordYateast isFaHE S ol IRRFS DD I FeqthiffenrEl ot i nt ended

tolimt t f the i tion. 20 Ex le 1 B ' d [ f
Lo L1 e SEQhe plodhe Suhtion 20 Dl Bhoding and cgtesn! g, of
[ t's XF t). hel ' 1o S h Vi Si i.ch t
2001 AN, Sy YRRl S SRS SRS S Pl 5%, 2,
LA gl KGR SR nA L P RS, AU SR o sake

but - 11 &,J R RO+ vg{qs%rg_jf .é'ﬁpfrﬁﬁittﬁuﬁf'%)%){e—_ acdeeistic of
yeast was weak were germ nated to obtal anot her™ nmonopl ol yeast
yeast strains having a very weak offensive taste and odor
characteristic of yeast. Such strains are preferred
embodiments of the present invention. Furthermore, UV
10 irradiation may be performed on freeze-tolerant bakers’
yeast 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 1limit 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
yeast) 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 -



strain. These nonoploid yeast strains were crossed via_sexual reproduction
to give a large nunber of diploid yeast 5 strains. SubLaYua®YeY” primary
screening for freeze tolerance was performed on these strains. YPD liquid
medium (3 m) was introduced into 13 m tubes, sterilized at 121C for 15
m nutes and then inoculated with a | oopful of each 10 strain, followed by
shaking culture at 30C for 20 hours. The resulting yeast cells of each

fui ce wi hUESPS bt epoLva FReRe AT bREn tndrattaR BTkt el el pelE (oS
ver e ‘Suspengegsi ge e Mook REELATLPEEPAL o kY err Shagghyboa J8ageal ucose, 30

g mal tose an 0 g suTrose I1n water rmentation at

30C for 1 houtasinCemidddGRi IR REIJOTIE Al D dABIGE Jfh i nut es

and the resulting supernatant 'was negasure Its content using a

bi osensor BEeéuéilfeEEb&ﬁétibﬁ faséiygeﬂt§Arge29hﬂb§r08f|élg@6§d5983§9d3d
again by vortexing and t frozen  and stored at - weeks. After 2

weeks, fsernmgptathen was effected at 30C for 1 hour while thawing the cells.
CEntrifugation was performed at 3,000 rpmfor 10 mnutes and the resulting
super nat ant was nsabgéegdedly 25primaey heétoeéenDng efdbr UST8gz8 bobeecanoe BF-4

(i Scientific Instrunents). The anmount of ethanol produced before
freezi ng wasasuperfiormddf onnthasevatnaineas Wr Yicyuishaiedisim af h mbh)
cal cul ate the anmount of ethanol produced after - 12 5 JANUARY 2007
t hawi ng, fowaswedtbgdyekdcinhg &Brmlntubhschspevilltedd at 121°C for
15 minutes and then inoculated 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
veast 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 (O0ji 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 -



et hanol in an anmount constituting 40% or nore of the final ethanol
concentration. Likew se, secondary screening for freez2AWWARHYHWZ 5 was
performed as follows. YPD liquid nmedium (100 m) was dispensed into 500 ni
baffl ed Erl enneyer flasks, sterilized at 121C for 15 m nutes and then

i noculated with a |l oopful of each strain, followed by shaking culture at
30C for 20 hours. The cultured solutions were transferred to 10 centrifuge

t ubes and centrj fuge 3000 rpmfor 15 mnutes to. collect the cells,
o) oned byohaehid Faflevel t LB I it iR Ry et \mesdut | o' The
resulting strains, were then nmeasured for, thei fernmentabi li I n. | ow sugar
Goughs. | Pnct Vet Fhved SEaTEE SrE o Bhrh iR, Ao off TRORA 01 bl gt oo
wer e chaugﬁkéﬁgf_€?gé@§%93%fgngo prepare a dough for each strain under

the follow ng conditrons: a mxing time of 2 mnutes and a final m xed dough

tenperature of 3 r | %Qn% gm% nt in a
20 thernostat at %%J‘?%?eB?én%%ﬁ%%gf A terﬂﬁ% fégfrrg]gétél on o ié)'tfEier‘r?(]rsr({én?]t ation,
each dowgh ygs Qb¥&aRedNd® 801 ToRe! t ivais au{ﬁlw%hium q 10 Infi yanehd hen
frozen at -20C." One day later, the dough balls were allowed to fernent

whil e thaw dsgénsS8Gihes 2@ Ml NbhLs1 ok PEasHe Palr W 1ds1es [ esFOB1 BPPe § ATTO
25 Corporation) for the volune of carbon dioxide gas generated during

fermentati ot Wit fas demiitattes dmy rdmbdinddul atafd erith dayldopgaz ng. For
conparison, the same doughs were each frozen for 1 nonth, allowed to
fernment whioe é¢hehi sigraid3 £61 INEARYy 26l0aking culture at 30°C for
20 hours. The cultured solutions were transferred to
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
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at 38C for 120 m nutes and al so neasured with a fernograph. for the volune
of carbon di oxi de gas generated during fernentation, aﬁggﬂAﬁégmHefined as
fermentability after 1 nonth freezing. Assuming that the fernmentability
after 5 1 day freezing was set to 100, the percentage of the

fermentability after 1 nonth freezing was determ ned as persistence of
fermentability to select strains showing 80% or nore persistence of
fermentability,,o re ting freeze-fol.erant strains were reened .10 for
he of fansi ¥b 185t Eoina AshafihuleRs did AuES MerXsBd WitE B 3SR R g vas
per f or med I Qe t es. 0f. the S | be e, each
strain masaég?%\a{nﬂ?\r,]\@%llﬁg%o&m Q%Iét?ﬁ?e%lﬁ}%gnr%%/%ré?fgiﬁé@oﬁgﬁ) d and washed

! a 00T . _ nashs
Lo give yepsingetheiodSRE1SRThs CELEMURTES SHOLRCL edy] P1EP dBrargandl eptic

test by 10 jects to select strains ng a we ve taste and

odor characi ahésth CePbe YERS! - ASSREDIATOhaYC @R if A miaS ATy RS ol | ows.
After being adjusted with distilled water to a solid content 'of 20% the

yeast cells)wede £isséxngdwalsi §8t beadsoaNderRd p@psen €8géossi epout yric acid
content in the supernatant by gas chromatography (Shi madzu Cor porati on),
fol |l owed byfefmmdetabiDiteastter! 1 smbwvh nfrédzis®bwsyrdet@chine@naent of 200

ppmor less on a dry cell basis. Four strains were selected which satisfied
t he above pRérsegteneaeof sfandeptabititly stoceskéet stsaihs showilg edld
maki ng test. One of them was designated Saccharonyces cerevisiae strain
FT-4. - 14 oB man)peyroi9lence of 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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Exanpl e 2 Conparison of isobutyric acid content A loopful of the strain FT-4
or bakers' yeast strains nmarketed by various conpanie%l@%gﬁqﬁﬂ@ﬂlated into
a 500 mM baffled Erl enneyer flask containing 100 mM YPD liquid 5 medi um and
then grown in shaking culture at 30C for 20 hours. The cultured sol utions
were each centrifuged at 3,000 rpmfor 5 mnutes to collect the cells,

foll owed by washing twce with sterilized distilled water. The resulting
washed yeast cells were frozen an ft red. The 10 freeze-dried yeast cells

ver e r econStFARRIS-4 R HF Mt YEIG Y FPENT d content of 20%
foll db dditi 10% ql head di t.h t | 1s. b
vgrtce);,(\?ng gt ﬁi gll*f‘ 's]g°2° gu%f%fe%}%zsﬁﬁeﬁ%;#&b% L!%B(edﬁ% (raeg%t? gﬁj% 3 nn%lnut es,
th i . i f V1] i t

chr onat ogr ASRe S SE N SSus Mondndes (8P o Aed! S0 R0 W8S 41y
cel | basis béﬁl@@%féﬂﬁé;ﬁ%xaﬁg%ﬁg%&m%?mw E’ﬂ?ﬂl dfg The strain

of the present 1 nvention utyric dcid content |les 20 t han

one-hal Ofmé&hﬁﬁo&ﬂ@rﬂ{éﬁ/f‘%mrﬁi MRS td @ e -atl B0%e FANUARGY 2007
Tabl e 3 Conparison of i1sobutyric acid content anong bakers' yeast strains

mar ket ed byhoterd OUTHeORARRRA sDARVISC wedel datlinicRhtriiFued RE 4 125 ppm
Non-frozen dough 45 yeast by the applicant 375 ppm Frozen dough YF yeast by
t he applicaio@lOrgpnfor 5 minutes to collect the cells, followed by
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.

- 15 -



Frozen dough yeast 1 marketed by Conpany A 530 ppm Frozen dou

mar ket ed by Conpany A 360 ppm Frozen dough yeast 1 nar
595 ppm Frozen dough yeast 2 marketed by Conmpany B 990 ppm Frozen dough
yeast nmarketed by Conpany C 395 ppm Frozen dough yeast marketed by Conpany
D 730 ppm Exanple 3 Fermentability in non-frozen doughs 5 In accordance
with the fdadbdw riy Someparisen| sf oisobetysicaapidTcdnent amdrgred in a 300 L
jar fernmentor and ussﬂeréoryeagﬁuwﬁ&msQﬁafm@té@rwWabibméycbxapaﬁmefsrozen

g

T RAYEARD

h_yeast 2
‘?bnpany B

doughs usld ture
of the strain FT-4 10 (1) Culture of seed yeast A |oopflul Iebbtihgrditrain FT-4
was seeded into a 500 Ml baffled Erlenneyer fl ask contahaidgcaﬁeeﬁt YPD
liquid mgdiomand—then—growrTnmshaking cuttureat—30¢€ for—24—hours] The
cul tured s&itoaion Fiadt t hen i nocul ated into a 30 15 L jar f erdferppm
cont ai ni ng and _gr own urkdg t he
condi ti ons Ao A 3 S rllfc 300 ja¥ ferientor
culture. (roddd lddu@h wry%ratstr bqultnw %p‘ﬂlqamﬂtn cul tire ned Lﬁpnshovm in
Tabl e 4 S prepared - 16 5 JANUARY 2007 T a voidu of I50 L ima|300 L
jar fermenF&ozend dqwasbme@@éd J\MWWGVM €oppanye Pof |t he SHELPRWI t ure
rowmn in r Q§ fQl @Qp LA uncer tfﬁb | ow| n
gondition %r%%@%kh% gEﬁ te ""? F%&L”ob&{FQH ra?ﬁ . - 66& )
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 yveast 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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| ngredi ent Seed Main conposition culture culture Remarks Prepared Waste
nol asses from sugar 3.5 L 30 L Philippine, adjusted tBJéNU§B?6WV0n sugar
concentration of 40% Uea 35 g 800 g Monobasic ammnium 30 g 350 ¢
phosphat e Ammonium 30 g sulfate Water 15 L 150 L Culture conditions
Culture tenperature 30-32C 30-32C Aeration 30 L/mn 300 L/mn vol une
Agitation 400 rpm 450 rpm PH 5.0-6.0 5.0-6.0 Culture 16 hours 16 hours
peri od Innediate%glafter the co Ietign of cult cul.tured solution

| ,
was centriftBed UBBaPht &°9ekstncBl £20 LféFFo§é§m8§Q§5nﬁPgssion and
dehydrat i . USi Lilt f lct ' t | Lt h t
dehyarat on,usLasc Rt LUEE 1R:IQRELR L dhuc YoRL BELAS Ll  beLer
fermentabil Ly uggef 090- ELORER+EONAEL) PBRe¥PBy culture under the

following conditions.

5 Table 4 Culture conditions for strain FT-4

Ingredient Seed Main

composition culture culture Remarks
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%.
Fermentabdility measurement in non-frozen doughs

The fermentability under non-frozen conditions was

- 17 -



- 17 5 JANUARY 2007 neasured for each dough conposi téﬁ%{lﬂ%%” Tabl e 5.
Nanmely, raw materials were mxed in a grammxer (Nati®© 2

m nutes and the resulting doughs were each divided into 30 g portions and
nmeasured for the total gas 5 volune generated at 30C for 120 m nutes using
a fernograph (ATTO Corporation). Table 5 Dough conposition according to the

nmet hod of the Japan Yeast Industry Associ ation Wheat flour Sugar Salt Yeast
Wat er ar do h 100 OW- sugar 100 g59g2g
2 g 62 g Hleg% f?o%%wgow %‘gﬁL@Z’ 133’8]1 " shows t he

ral n

e]h‘fn S]h'\/ent i on
under

e I ow sugar

V\hen com d to
diste “‘%ﬁ% %
&‘eu{la"’}

It was s

LB Tl

Y Sl s

results ob m@éi
conmmer ci al Itbfila"h 1
showed hi fer t

non- frozenq}c)sor?dlggig f%l \%%oug

dough, thu%ﬁ}%tl thatg 1Y =1 Qaf I HolV de range
of sugars abl e ﬁpair?son 0 eI{ rre%]htdab |étq{/ |nfr§)lln IIré/ozen dloug#s
ough YF

Non-frozen JyQzRD s 4 08 T NS @8 1heN mfl'h%:ee% usind B $Rued o2l
dough yeast dough yeast dough yeast FT-4 yeast by the yeast by the narketed

by nmar ket ed Asyrdratdegisich Byordppl i cant appl i cant ConpanyA Conpany B Conpany C
Non-sugar 82.8 72.8 65.2 68.1 64.6 70.5 dough Low sugar 92.4 100.7 81.0

99.3 92.3 95.9

Table 5 Dough composition according to the method of the
Japan Yeast Industry Association

Wheat flour| Sugar Salt Yeast Water
Non-sugar dough 100 g 0g 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

Non-frozen Frozen Non-frozen | Non-frozen | Non-frozen
Strain| dough 45 | dough YF | dough yeast | dough yeast | dough yeast
FT-4 |yeast by the|yeast by the | marketed by | marketed by | marketed by
applicant | applicant | Company A | Company B | 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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18 5 JANUARY 2007
cells

dough Hi gh-sugar 83.6 68.5 65.1 60.2 70.1 68.2 dough -
Exanpl e 4 Conparison of fernentability in frozen doug
obtained in Exanple 3 were neasured for freeze tolerance in | ow sugar and
hi gh- sugar doughs. I n accordance with the dough conposition shown in Table
7, 5 raw materials were prepared and mxed in a gramm xer (National, USA)
for 2 mnutes and the resulting doughs were each allowed to fernent in an

i ncubat or 25C fo 0 mi.nutes. ter the conpletion of fernmentation, each
Houah. s e CopasEP Tt et IAR G ket ANSE by, Cand
t hen frozen and ored _af, -20C. . . h, 2 ths and 3
nont hs after frezﬁzhlengr,eaﬁjfe c(fgl‘qu%étbtv]\ablglgey(ir éerlriD\\%'g%lﬁ&jrloem]:‘[ ﬁe ertﬂaezaesrql[#]eoér] t he

pur pose of | t . le fior

reacur erent Shrt Sers, SRS I 1 e RS MBd 1B PTG (o
120 m nut e%x’}g‘%&%ﬁdéxﬁ!@wﬁpﬂﬁéﬁ PR d 19Von s‘g'gcﬂr? in DRUIE 7

conposition ozen dough test eat flour Sugar t Yeast Water’

Low-suggr deughnai-th s Grer® Prepdhr & dhd MQedUdRTa m3kd 259 1.5 ¢

6 g 55 g Figure 1 shows a graph of the time course of tThe total gas volune
gener ated fQVatl&éhdn huisrs) e |2 Ml S amd wlwwe due: eF SAGIEHE Bvéde

fermentability after frozen storage for 1 nonth. The strain FT-4 of the

present i rnvash i 2 shadverb F0omen ol frerisiaiteieer ot f25%emoabielo ty
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 flour| Sugar Salt Yeast Water
Low-sugar dough 100 g 5g 1.5 g 749 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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in the | owsugar dough and 90% or nore persistence of _ferment abi I|ty in the
hi gh- sugar dough. As shown in the 25 tine course of fe?M?ﬁ%YF?Oty over 3
nonths, it was also - 19 5 JANUARY 2007 confirned that the strain FT-4
had a satisfact ory freeze tolerance capacity when conpared to conventi onal
strains. Table 8 Persistence of fernentability after frozen storage for 1
nonth Strain Frozen dough Frozen dough Frozen dough Frozen dough FT 4 YF
yeast by yeast rrarketed east narketed yeast _marketed_ the applicant by
Conpany A LSOREHEERS EPBY Eifpahye L% Cobad Bo°abi Biaevon E%ezaough
77.1% 81. 60/ {I h- sugar 92, 9% . 9% 80. 9% 87, 5% 86. 5% doug E le 5
Conpari son ? ?/’ggg?eoﬁ?)?acrb ExEHERCORRA R srfoc%?’ilgeg t4PAed® Jﬁaﬁ’iﬁrrpl e 3
for the strength of offensive taste and odor characteristic of yeast, an
organol eptic test was perfornmed by 10 subjects wusing the applicant's
non- f r ozen Thblgyh Pamsistennstof feymentedilitydftar &nzen stowagdderdl montht he or ganol ept ic

test, test [strains re ¢ 0 ep yeast
on a five-|point scanl\gtréim Yf?%{z'égi‘? ﬁﬁ?o %fgré F o;t%rﬁ% @/j\gﬁ% evel ),
4 = strong,| 5 = very ftTF@nK gﬁpﬁ lC ésﬁlbﬁn n. 15
Fi gure 2 shows the sul-t obtal nhed n \/pncf rlai ns,

the strain diow-ﬂngane@epg/ |nv§|n§d/on hac.}4a| ery J/fen<| ve e and
gbt i 7 ast el es:g° gs/t

odor char adtdeugbti c ast- and was al'nb and odorI
High-sugar ) o 0 o 0
dough 92.6% 91.9% 80.9% 87.5% 86.5%

5 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

10 reference standard. In the organoleptic test, test strains
were evaluated for their yeast odor against the 45 yeast on
a five-point scale (1 = very weak, 2 = weak, 3 = average
(equal level), 4 = strong, 5 = very strong) to calculate a
mean score for each strain.

15 Figure 2 shows the results obtained. When compared
to other yeast strains, the strain of the present invention
had a very weak offensive taste and odor characteristic.of

yeast and was almost tasteless and odorless.

20 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

- 20 -



20 Exanple 6 Bread nmaking test In accordance with the iJ 4 and steps
shown in Table 9, a bread nmaking test was perforned dﬁﬁgﬁgavéggf - 20 5
JANUARY 2007 <cells obtained in Exanple 3 by preparing frozen doughs for
white bread, table rolls and sweet buns. The frozen doughs were thawed at
1, 2 and 3 nonths and neasured for the time required for final proof and
their bread volune after 5 baking. The neasurenent of final proof tine and

bread vol une . and.the eval.uation of f]avor were accaonplished as faollows.

i ol proora b ottt difintie b RAFHRe Argis g e Fof
pre-determ Y (1 j r 1 0 arl i was
nmeasur ed atva}%%eetop of’ t%eﬂl}gsrg&j]%ncgr}%vieges% bg%dst'ab&ggr g%:&%egngi%g %? buns,
100 9 Toundatke daualics WY & f 10760 Mt GlLhrP R Al algq Yk et
beakers for rrpeasur_erren;,?d.’ Bread vol ume: L%ter reacﬁ ng the pre-det enl#m' ned

15 vol ume digduidrdd dr RFQR{1L doi s kel anghunidmegi &t el y neasur ed
for its volune by the rapeseed nethod (n =5 or nore). Flavor: To determ ne
whet her sbakageifggad had a pleasant flavor, each bread sanple was eval uated
for its 20 flavor by 10 subjects on a five-point scale (5 = very pl easant,
4 = pleasant, 3 THewdalurehentiyd eRTAHL proot tigde/ dipImMasantyolulie scores
given by the 10 subjects were averaged for each bread sanple and the

resul ting et dgee escdrest vear o xfilesse Weae fatdowmslisHEd as4fqghiows., "0" =
4

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 wvolume 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" = ¢

25 to 3 points, "A" = 3 to 2 points, "X" = <2 points.
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25 to 3 points, 3 to 2 points, "X <2 points. - 21 _5 JANUARY_ 2007 Table
9 Conposition and steps for bread maki ng test Frozen dﬁ){@ﬁ =ia YA dough
Frozen dough (rounded) for (noul ded) for (noulded) for white bread table
rolls sweet buns Strong flour 100.0% 100. 0% 100. 0% Sugar 5.0% 10. 0% 25. 0%
Salt 2.0%1.5%1.0% Dough conditioner 1,0%1.0% 1.0% 0. (H ghbaker SP) V)
Yeast 5. 0%6 0% 7.0% CL E Skimmed mi |k powder 2.0% 2.0% 2.0% Shortening

Vit oy 66, 0ol o ERES o AN S Rttt RN ot e L one) Linere
Tenper aturje of 20C 20C 20C ni xed FieregldoBglvor Frazen dough n| 2B60zé® dough 20C 15
m n/ 20C i ght of divided dough 4sBinged)Joyy 50 (moulBedidhr t | ménawded)dor1 0l ni n
10 min ul d{ ng Sheeted to 20 nm Wbil¢ beeadi n{ o NeRiedells t h| cksvastbuabhl e rol | s
into rolls Cgal, Raptd Treezing -30¢y430C - $0C 444 g9 100.0%
Sugar 5.0% 10.0% 25.0%
Salt 2.0% 1.5% 1.0%
5 ?H‘?;gg:fe’:dg;f)“e’ 1.0% 1.0% 1.0%
S | Yeast 5.0% 6.0% 7.0%
E | 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
;ei)':;%eéiﬁgﬁ 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¢g 50¢g
Bench time 10 min 10 min 10 min
o e I
& | 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
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

5

Table 10 shows the results of the bread making test.

All the frozen doughs prepared using the strain of the

present invention required less time for final proof than

the existing strains;

the fermentability of this strain
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65 Frozen storage -20C -20C -20C Thaw ng conditions 20C/ 150 m n_20C/ 90 m n
20/ 90 m n Roundi ng Rounded again Bench tine 25 mn/ 36&“%‘6’(69% Moul ded
into one |loaf Final proof conditions 38C RH85% 38C RH85% 38C RH85% Baki ng
conditions 200C/ 26 mn 200C/ 10 min 200C9 mn Table 10 shows the results of
the bread nmaking test. Al the frozen doughs prepared using the strain of
the 5 present invention required less tinme for final proof than the

existing strains; the fernentability of this strajn - 5 JANUARY 2007
oxcoetod | arcarded,ohat <OF et P SNe, STafi 10 A A an T S ogar
was cl ear and

doughs. Mo _ the fl f_th lting bread !
ol casant  betianoncRuet (fredh: WBareRiee Beaga arort ¢

en storage for

51 t h. - , th
flavor st; TeReratE P e 1 fbdles RARE FHEIRT] Bl BodBE™ e weak,
but al b I apSEsk leggé

vvél;s 2i ;gi fi“cant yé%r%é\s;g%t e%gév&]eﬂgg%]ngpgtzéog%?%ﬁér yeasr?ysgl% S rg'lg?gén'la'ggl e

10 Resubts pfpdi@nd MRinNG 4Rt 10Wy-tR i ¢3d /W atdoeagel forozendpugh Frozen
dough Frozen dough frozen storage Strain FT-4 YF yeast by the yeast

mar ket ed yegsitn®) keh€0rlavor still remained very pleasant, not only

10

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

strains.
Table 10 Results of bread making test
White bread
Duration of Frozen dough | Frozen dough | Frozen dough
fro lga : tcr;ra Strain FT-4 | YF yeast by the | yeast marketed | yeast marketed
zén storage 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 mi 2490 ml 2490 mi
Bread
volume 2 months 2410 ml 2345 ml 2320 ml 2320 mi
3 months 2390 m 2350 ml 2310 ml 2310 mi
1 month © O O O
Fiavor 2 months © A X X
3 months © X X X
Table rolls
Duration of Frozen dough | Frozen dough | Frozen dough
r storage Strain FT-4 | YF yeast by the | yeast marketed | yeast marketed
ozen 9 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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applicant by Conpany A by Conpany B 1 nonth 48 min 47 min 52 mn 52 mn
Final proof time 2 nonths 55 nin 58 min 59 min 60 nin 5S$ANEMNK0E7 nin 62
Bread vol une 2

mn 60 mn 65 nmn

1 nonth 2480 m 2340 ml 2490 ml 2490 m
mont hs 2410 m 2345 m 2320 m 2320 ni

3 nonths 2390 ml 2350 m 2310 ni

2310 Ml 1 nmonth OO0 0 O Flavor 2 nmonths OO A X X 3 nonths OO X X X Table
rolls Duration of Frozen dough Frozen dough Frozen dough frozen storage
Strain FTF4 YF yeast,dih t he v8ash mar kepeeyyeast nagkgied | appidcant Qy
Conmpany ABwadcompany BT momth 341 38 i 3¢ mir 37 mn F nat—progf tine
2 nont hs R8luen 442 MAAe4 i #8480 ni|n ths{39 APhMh2 mn 4@51’1‘& m n
- 23 5 JANUARY 208 fhohthsont h o83gim| 30@e6imi283|mM  38®mmn Br easkougl unmg 2
nont hs 287 m——270 253 M3 oMt s 283 T —260 m 230 rg 250 mM 1
nmonth 0 0| 0 0 Fl avhMPthmnihs ©c) |0 A AY 3 nont hs A X
Flavor 2 months @) O A A
3 months @) A X X
Sweet buns '
Duration of Frozen dough | Frozen dough Frozen dough
trozen storage Strain FT-4 | YF yeast by the | yeast marketed | yeast marketed
9 applicant by Company A | by Company B
1 month 42 min 49 min 52 min 49 min
Final
plrr(;z(a)f 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 mi 330 ml 315 ml
Bread
volume 2 months 320 ml 303 ml 300 ml 305 ml
3 months 315 ml 305 ml 290 mi 295 mi
1 month © O O O
Flavor 2 months © O O O
3 months @) @) AN A
ADVANTAGES OF THE INVENTION
The completion of the present invention enables the
provision of novel bakers’' yeast strains that are freeze-
5 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.
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Sweet buns Duration of Frozen dough Frozen dough Frozen dough cozen storage
Strain FT-4 YF yeast by the yeast narketed yeast narkauiaNUARppbéI7Cant by
Conmpany A by Conmpany B 1 nonth 42 mn 49 mn 52 mn 49 mn Final proof tine
2 nonths 55 min 58 mn 59 mn 60 mMmn 3 nmonths 56 min 62 mn 65 mn 66 mn

1 nonth 335 M 327 m 330 mM 315 m Bread volunme 2 nonths 320 ml 303 nl 300
m 305 mM 3 nonths 315 mM 305 mM 290 mM 295 mM 1 nonth (¢c) 0 0 O Flavor 2
months GO 00 0 3 nonthg Baikeds A yEEMANTHEE EhdHEctSWEPEEOhloThenly

conpl etion of the present invention enables the provision of novel bakers'
yeast strai g hheingr euffaedentS fleaimenitabidnd ywhes dodflf drnighresugeat earahd odor
characteristic of yeast is very weak, thus enabling the production of bread
wi t h an excébtvestighirabareadhidoagéisi, mbuet iaig oadhye hswingf fagctissaluetywia he

of fensive taste and odor characteristic of yeast. - 24 5 JANUARY 2007 A
baker s'10/eastidt canteotariacdawi zed hsotofordl5P ppym leaviles s Hrfd cilens
fermentability in both high-sugar and | ow sugar bread doughs, but al so by
havi ng an i sbbwipgi @ Weakciof femsiaiet Haste yandelddepichmEmPmRbItiesef and

t hus
yeast.

2. The bakers’ yeast strain according to claim 1,
which belongs to Saccharomyces.
15 3. The bakers’' yeast strain according to claim 2,

which 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,

20 which is Saccharomyces cerevisiae strain FT-4 (FERM BP-
8081).
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

25 having a very weak offensive taste and odor characteristic
of yeast, wherein the bread is made using the bakers' yeast
strain according té 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, wherein the bread is made using Saccharomyces

5 cerevisiae strain FT-4 (FERM BP-8081).
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showi ng a weak offensive taste and odor characteristic of yeast. 2. The
bakers' yeast strain according to claim1l, which bel gyasuhRy3aecharonyces.
15 3. The bakers' yeast strain according to claim2, which is a strain of
Saccharonyces 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 tgyclaim4, 20 s gh, |5 SR UPAFESs CEdf B Afe Strain FT-4
( FERM BP- 1). 6. A bread dough prepared using the bakers' yeast strain

accordi ng t@nhapxceaeigkdachatMniyt Bydveihng ArBeLBodofieraftki Bathaad
characterized by 25 having a very weak offensive taste and odor

char act eri sbyCha®finyeast isebateirict eilr eadteatnide duyi eglllze oFakens' yeast
strain according td any one of clainms 1 to. 4 8. A bread dough prepared

usi ng Sacchppmngeedessenadi thas shoaingFa- #e@kERNfBRs8081)taste Andet hod for
maki ng bread characterized by having a very weak offensive taste and odor
char actldr i sbdor chayeeseriehécecdi teesttread i s nmade using Saccharomnmyces 5
cerevisiae strain FT-4 (FERM BP-8081). 25 5 JANUARY 2007 10. A strain of
Sacchar onyces. cer evi si aclhe REERIR 0% cTRPRRaATIIECEY PrTeGi$iaeze-t ol erant,

but also by having an isobutyric acid content. in dry cells of 150 ppm or
| ess and t hBSCeRéinggte ®éarmotPen¥hiehy 46t Saggharomyces cerevisiae

strain FT-4 (FERM BP-8081).
12, A frozen bread dough characterized by having a
15 weak offensive taste and odor characteristic of yeast,
wherein the frozen bread dough is prepared using a strain
of Saccharomyces cerevisiae characterized not only by being
freeze-tolerant, but also by having an isobutyric acid
content in dry cells of 150 ppm or less and thus showing a
20 weak offensive taste and odor characteristic of yeast.
13. The frozen bread dough according to claim 12,
wherein the strain of Saccharomyces cerevisiae is
Saccharomyces cerevisiae strain FT-4 (FERM BP-8081).
14. | A method for preparing a frozen bread dough
25 characterized by having a weak offensive taste and odor
characteristic of yeast, wherein the frozen bread dough is
prepared using a strain of Saccharomyces cerevisiae

characterized not only by being freeze-tolerant, but also
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10 odor characteristic of yeast. 11. The strain of Saccharomyces cerevisiae
according to claim10,, which is Saccharonyces cerevi 5§ aquaRyaph FT-4 (FERM
BP-8081). 12. A frozen bread dough characterized by having a 15 weak

of fensive taste and odor characteristic of yeast, wherein the frozen bread
dough is prepared using a strain of Saccharonyces cerevisiae characterized
not only by being freeze-tolerant, but also by having an isobutyric acid
content in dry cells of 150 ppmor less and thus showi ng a 20 weak of fensive
taste and asorhHheiQcderisébhetpfiyeasia cdstedbein r@zgncdleadogdough
according to claim12, wherein the strain of Saccharomyces cerevisiae is
Sacchar onyqsgsn caxr elesss aendttlansm $HowifdrERW &k SOBAi¢nsive Paseé haddf or
preparing a frozen bread dough 25 characterized by having a weak offensive
taste and cmttor cimracteristic of yeast, wherein the frozen bread dough is
prepared using a strain of Saccharomyces cerevisiae characterized not only
by being frk2ze-t ol er anffhebine thiosh £28 PrefRUuARY 20FZozen fnsgady dough

i sobutyric acid content in dry cells of 150 ppmor |less and thus show ng a
weak of Pensieeoxding tadclatrlthavherein sthe strgiasef Sscchrasomeeasd f or
preparing a frozen bread dough 5 according to claim 14, wherein the strain
of Sacchar o78%e%lsta? el§ sFEChIT YRV ERar epFR LS tae e9t B4R ETr4i AFERM4 ( FERM

BP- 8081). 27
BP-8081).
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