
SPECIFICATION NOVEL BAKERS' YEAST STRAINS AND BREAD MADE USING THE SAME 5
FIELD OF THE INVENTION The present invention relates to novel bakers' yeast
strains that are freeze-tolerant 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 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 -20C. 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 - 1  little time for
fermentation after mixing. However, if the  amount of yeast is increased,
the offensive taste and odor  characteristic of yeast will become stronger,
making the  flavor of the bread unpleasant. Likewise, a no-time dough 



5 which needs little time for fermentation also has a  stronger offensive
taste and odor characteristic of yeast  because the fermentation flavor is
weak in this dough, thus  resulting in a more 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 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 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 - 2  production of bread
with an excellent flavor while  eliminating adverse effects due to the
offensive taste and  odor characteristic of yeast. 5 BRIEF DESCRIPTION OF
DRAWINGS Figure 1 is a graph showing the fermentability of  bread doughs
prepared using the yeast strain FT-4 of the  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 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. - 3  Namely, a
novel bakers' yeast strain Saccharomyces  cerevisiae FT-4 found in the
present invention has a very  weak, almost undetectable, offensive taste and
odor characteristic of yeast. Further, the strain FT-4 has a  5 higher
freeze tolerance and shows a fermentation capacity  over a wider range of
sugars when compared to the applicant's existing strains of freeze-tolerant
yeast.  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 Kluyveromyces 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. - 4  Microbiological properties of the Saccharomyces
cerevisiae  strain FT-4 (i) Morphology: Yeast cells were cultured in YPD
medium and  observed under a microscope. 5 (ii) Size: Yeast cells were
cultured in YPD medium and  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 20C  to 25C 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 mediumYPD agar Sherman agar mediummedium Yeast extract5 g5 g1 g
Peptone10 g10 g- D-glucose40 g40 g0.5 g KH2PO45 g5 g- MgSO4.7H2O2 g2 g-
CH30OOK--1 g Agar-20 g20 g Distilled water1000 ml1000 ml1000 ml Adjusted
pH5.55.57.2 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 - 5  sterilized water, washed twice
with sterilized water by  centrifugation and then suspended again in 5 ml
sterilized  water. The suspension thus obtained (0.1 ml) was  inoculated
into tubes (Sarstedt tubes, 101 mm x 16.5 mm) 5 containing 5 ml sterilized
medium supplemented with various  carbon sources, respectively (Yeast
nitrogen base 0.67 g,  various carbon sources 0.1 g each, water 10 ml),
grown in  shaking culture at 30C 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 30C 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 30C 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 - 6  sterilized and cooled before being
added through a sterile  filter), and then 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 5 at 30C 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 Size Sporulation Carbon source assimilation  and fermentation
D-glucose  D-galactose  Saccharose  



Maltose  Lactose  Raffinose  Starch Round to oval 2-10 x 4-15 m Presence
Assimilation  Nitrate assimilation Biotin  Ca pantothenate  Folic acid
Niacin Inositol  Pyridoxine  hydrochloride  Riboflavin  Thiamine
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
"offensive taste and odor characteristic of  yeast" as used herein is
intended to mean a muddy or fishy  5 flavor which is clearly felt,
particularly when fresh yeast cells are eaten directly. This flavor is also
called yeast  odor. Such a flavor can also be found in frozen doughs  when
prepared using yeast at a ratio of 7 or more relative  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
- 8  half of conventional bakers' yeast strains. The term "freeze-tolerant"
or "freeze tolerance" as  used herein is intended to mean that a yeast
strain is free  from or resistant to damage caused by freezing. By way of 5
example, a dough is prepared and allowed to ferment in a  thermostat at 30C
for 60 minutes. After the completion of  fermentation, the dough is divided
into 30 g portions,  rounded into balls and then frozen at -20C. One day
later,  the dough balls are allowed to ferment while thawing at 10 38C 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 38C 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  fermentation), dividing, moulding, final proof and baking,  which steps
are continuously performed without freezing the  dough. A wide variety of
processes have been used conventionally, such as a sponge dough process, a
straight  5 dough process, a no-time dough process, soaker process and  an
old dough process. Although the novel bakers' yeast  strains obtained in the
present invention are freeze- tolerant, there is no problem in 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. 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  procedure described in Example 1 to
select, from among the  resulting yeast strains, those having a weak
offensive  taste and odor characteristic of yeast. Further, before or  after
the above screening step, the screening procedure 5 described in Example 1
may also be performed to select  freeze-tolerant strains, thus providing
freeze-tolerant  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 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  yeast)
belonging to Saccharomyces cerevislae 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  whose offensive taste and odor characteristic of yeast was  weak were
germinated to obtain another monoploid yeast  strain. These monoploid yeast
strains were crossed via  sexual reproduction to give a large number of
diploid yeast  5 strains. Subsequently, primary screening for freeze
tolerance  was performed on these strains. YPD liquid medium (3 ml)  was
introduced into 13 ml tubes, sterilized at 121C for  15 minutes and then
inoculated with a loopful of each 10 strain, followed by shaking culture at
30C 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  yeast 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 30C 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 (Oji Scientific Instruments).  20 The cells were suspended
again by vortexing and then frozen  and stored at -20C for 2 weeks. After 2
weeks, fermentation was effected at 30C 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
(Oji 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  thawing, followed by
selecting strains which produced  ethanol in an amount constituting 40% or
more of the final  ethanol concentration. Likewise, secondary screening for
freeze tolerance  5 was performed as follows. YPD liquid medium (100 ml) was
dispensed into 500 ml baffled Erlenmeyer flasks, sterilized  at 121'C for 15
minutes and then inoculated with a loopful  of each strain, followed by
shaking culture at 300C 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 300C for 60 minutes. After the completion of  fermentation,
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 ferment
while thawing at  380C 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 I day freezing. For
comparison, the same doughs were  each frozen for 1 month, allowed to
ferment while thawing - 13  at 380C for 120 minutes and also measured with a
fermograph  for the volume of carbon dioxide gas generated during
fermentation, which was defined as fermentability after 1 month freezing.
Assuming that the fermentability after  5 1 day freezing was set to 100, the
percentage of the  fermentability after 1 month freezing was determined as
persistence of fermentability to select strains showing 80%  or more
persistence 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 solid 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. - 14  Example
2 Comparison of isobutyric acid content A loopful of the strain FT-4 or
bakers' yeast strains  marketed by various companies was inoculated into a
500 ml  baffled Erlenmeyer flask containing 100 ml YPD liquid 5 medium and
then grown in shaking culture at 30C for 20  hours. The cultured solutions
were each centrifuged at  3,000 rpm for 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. Table 3 Comparison of
isobutyric acid content among  bakers' yeast strains marketed by various
companies Isobutyric acid content 



StrainFT-4125ppm Non-frozen dough 45yeast by the applicant375ppm
FrozendoughYF yeast by the applicant310ppm Frozendoughyeast1 marketed by
CompanyA530ppm Frozendoughyeast2 marketed by CompanyA360ppm
Frozendoughyeast1 marketed by CompanyB595ppm Frozendoughyeast2 marketed by
CompanyB990ppm Frozendoughyeastmarketed by Company C395ppm
Frozendoughyeastmarketed by Company D730ppm 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 300C 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  - 16  in a volume of 150
L in a 300 L jar fermentor and  inoculated with the whole volume of the seed
culture grown  in a 30 L jar fermentor, followed by culture under the
following conditions. 5 Table 4 Culture conditions for strain FT-4 



IngredientSeedMain compositionculturecultureRemarks PreparedWaste molasses
from sugar3.5 L30 LPhilippine, adjusted to a solutionsugar concentration of
40% Urea35 g800 g Monobasic ammonium30 g350 g phosphate Ammonium30 sulfateg
Water15 L150 L Culture conditions Culture30-32C30-32C temperature Aeration30
L/min300 L/min volume Agitation400 rpm450 rpm PH5.0-6.05.0-6.0 Culture 16
hours16 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%. Fermentability measurement in
non-frozen doughy The fermentability under non-frozen conditions was - 17  



measured for each dough composition shown in Table 5.  Namely, raw materials
were mixed in a gram mixer (National,  USA) for 2 minutes and the resulting
doughs were each  divided into 30 g portions and measured for the total gas
5 volume generated at 30C for 120 minutes using a fermograph  (ATTO
Corporation). Table 5 Dough composition according to the method of the
Japan Yeast Industry Association Wheat flourSugarSaltYeastWater Non-sugar
dough100 g0 g2 g2 g65 g Low-sugar dough100 gS g2 g2 g62 g High-sugar
dough100 g30 g0.5 g3 g52 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 Boughs
Non-frozenFrozenNon-frozenNon-frozenNon-frozen Straindough 45dough YFdough
yeastdough yeastdough yeast FT-4yeast by theyeast by themarketed bymarketed
bymarketed by applicantapplicantCompanyACompany BCompany C Non-sugar
82.872.865.268.164.670.5 dough Low-sugar 92.4100.781.099.392.395.9 dough
High-sugar 



83.668.565.160.270.168.2 dough - 18  Example 4 Comparison of fermentability
in frozen doughs  The yeast cells obtained in Example 3 were measured for
freeze tolerance in low-sugar and high-sugar doughs.  In accordance with the
dough composition shown in Table 7,  5 raw materials were prepared and mixed
in a gram mixer (National, USA) for 2 minutes and the resulting doughs were
each allowed to ferment in an incubator at 25C for 60  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 -20C. 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 38C for  15 120 minutes using a fermograph (ATTO
Corporation). Table 7 Dough composition for frozen dough test Wheat
flourSugarSaltYeastWater Low-sugar dough100 g5 g1.5 g7 g62 g High-sugar
dough100 g25 g1.5 g6 g55 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  - 19  



confirmed that the strain FT-4 had a satisfactory freeze tolerance capacity
when compared to conventional strains. Table 8 Persistence of fermentability
after frozen storage for 1 month StrainFrozen doughFrozen doughFrozen
doughFrozen dough YF yeast byyeast marketedyeast marketedyeast marketed
FT-4the applicantby Company Aby Company Bby Company C Low-sugar
88.1%81.8%74.1%77.1% dough81.6% High-sugar92.6%91.9%80.9%87.5%86.5% dough 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  cells obtained in Example 3 by preparing frozen doughs
for  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. In  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: "0" _ >4 points, "Q" =
4 25 to 3 points, "A" = 3 to 2 points, "X" _ <2 points. Table 9 Composition
and steps for bread making test Frozen doughFrozen doughFrozen dough
(rounded) for(moulded) for(moulded) for white breadtable rollssweet buns
Strong flour100.0%100.0%100.0% Sugar5.0%10.0%25.0% Salt2.0%1.5%1.0% Dough
conditioner1 



1 0% 0%0%1 (Highbaker SP)... o Yeast5.0%6.0%7.0% CL ESkimmed milk
powder2.0%2.0%2.0% Shortening5.0%-10.0% Margarine (Emulge CP50)-14.0%- Whole
egg-10.0%15.0% Water66.0%53.0%42.0% MixingL2M3jL1 M3H6L2M3,(L1 M3H6L2M3 jL1
M31-I6 Temperature of20C20C20C mixed dough Floor time10 min/20C10 min/20C15
min/20C Weight of divided dough450 g40 g50 g Bench time10 min10 min10 min
MouldingSheeted to 20 mmMoulded intoMoulded thicknesstable rollsinto rolls w
n 2Rapid freezing-30C-30C-30C   Frozen storage-20C-20C-20C Thawing
conditions20C/150 min20C/90 min20C/90 min RoundingRounded again Bench time25
min/30C MouldingMoulded into one loaf 



Final proof conditions38C RH85%38C RH85%38C RH85% Baking conditions200C/26
min200C/1D min200C/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 - 22  exceeded that of the existing strains in
all low-, medium- and high-sugar doughs. Moreover, the flavor of the
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
storage 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 ofFrozen doughFrozen doughFrozen dough Strain FT-4YF yeast by
theyeast marketedyeast marketed frozen storageapplicantby Company Aby
Company B 1 month48 min47 min52 min52 min Final proof time2 months55 min58
min59 min60 min  3 months57 min62 min60 min65 min 1 month2480 ml2340 ml2490
ml2490 ml Bread volume2 months2410 ml2345 ml2320 ml2320 ml  



3 months2390 ml2350 ml2310 ml2310 ml 1 month0000 Flavor2 monthsOOAXx 3
monthsOOXXX Table rolls Duration ofFrozen doughFrozen doughFrozen dough
Strain FT-4YF yeast by theyeast marketedyeast marketed frozen
storageapplicantby Company Aby Company B 1 month34 min38 min36 min37 min
Final proof time2 months38 min44 min44 min45 min  3 months39 min42 min46
min49 min - 23  1 month315 ml300 ml283 ml300 ml Bread 2 months287 ml270
ml253 ml265 ml volume 3 months283 ml260 ml230 ml250 ml 1 month0000 Flavor2
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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. 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 (FERN 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). 


