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FORMULATION FOR ENHANCING THE FLAVOUR METABOLISM OF YEAST AND BACTERIA IN
SPONGE, DOUGH, BREW AND SOURDOUGH FERMENTATIN SYSTEMS

10

Field of the invention

[0001] This invention relates to an ingredient

formulation enhancing the flavor metabolism of vyeast and

bacteria in long fermentation systems and to the use of such

15 formulations to enhance flavor metabolism.

Background of the invention

[0002] More and more, industrial bakeries are re-

introducing traditional fermentation systems to prepare the
20 bread using pre-dough systems such as sponge and dough,
sourdough and brew systems. The role of those systems i1is to
improve dough rheological properties as well as the flavor
profile of the final bread. Hereby one wants to keep the .-
dosage to a strict minimum avoiding huge investments.
25
[0003] Against this background, novel ingredient
formulations have been developed to increase the flavor of
such a pre-dough system by adding special ingredients
boosting the flavor metabolism 1in yeast. This enables the
30 baker to reduce the dosage of the pre-dough without loosing
the traditional strong flavor and still improving the dough

rheology and Dbread structure properties. An important
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advantage as well, is the fact that the baker can easily

differentiate the flavor of his bread, much easier and

effectively than by changing a yeast strain or a bacterilal

strailn.

Summary of the invention
[0004] The present invention relates to ingredient

formulations that comprise a blend of free amino acids,

comprising at least one amino acid selected from the group
consisting of Leucine, Valine, Iso-leucine and
Phenylalanine, preferably at least Phenylalanine, preferably

at least two or three of the above-mentioned amino acids and

most preferably all of the amino acids Leucine, Valine, Iso-

leucine and Phenylalanine, to enhance flavor metabolism of

veast and/or bacteria in long fermentation systems, and to

the use of these formulations in for instance winery or brew
systems, pre-dough systems (such as sponge and dough) or

sourdough systems (fresh or dried) and/or raw materials used

in bakery or other fermentation systems such as flour, malt
extract, wheat germs or other germs, a fermentable carbon
source, bran, malt,.. The zrole of +these ingredient
formulations is to improve rheological properties and/or to
enhance the flavor profile. The term “fermentation system”
in the present context refers to processes or production
processes based on fermentation.

[0005] The ingredients used in the formulations of
the invention contain typical precursors of the yeast flavor

metabolism, producing the aromatic compounds found 1in pre-

doughs. The final bakery product contains high
concentrations of higher alcohols, esters, aldehydes and
other aromatic compounds, resulting in significantly

stronger overall flavor compared to the reference product.
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[0006] The composition contains a nitrogen source

which enhances the flavor metabolism of yeast and which 1s

at the sgame time converted by the veast 1nto aromatic

compounds. The nitrogen source can be a specific blend of

purified amino acids, or can be a protein hydrolysate

containing at least one of the above-mentioned amino acids.

The blend is possibly combined with specific enzymes such as

protease, transaminase, carboxylase, dehydrogenase, esterase

and others, in such a way that the yeast can easily convert

the substrate into flavors.

[0007] The origin of the nitrogen source can be very

broad. It can for instance contain vegetable proteins,

animal proteins, or protein from micro-organisms. Typical

protein sources include: gluten, soy protein, yeast protein,

vegetable protein, or can be any other protein source.

[0008] Improved performance of this substrate can be

obtained by adding a carbon source.

[0009] The above formulations can either be used in a
sponge and dough system, in a brew or winery process or in a

sourdough process.

[0010] The amino acid blend of the invention can be
used to intensify and/or to diversify flavors or a flavor
profile in a fermentation product such as a bakery product,

wine, beer,

[0011] Other stimulators of the flavor metabolism,

other flavor enhancers and/or veast, for instance baker

veast, can be added to the ingredient formulations of the

invention. These may include sugars, fatty acids or peptides
and/or yeast extract with high nucleotlde content.

[0012] Tt is for the first time that a specific
nitrogen source, in the present case a mixture of at least

one of Leucine, Valine, Iso-Leucine and/or Phenylalanine as
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described above, is added to a pre-dough system to boost the

flavor metabolism of the micro-organisms in the system. The

specificity of the ingredients assures a typical yeasty and
fruity flavor.
[0013] The ingredient formulation or composition

according to the present invention can be easily applied in

fresh sponge and dough fermentation or fresh sourdough

fermentation, but it can also be used to referment dried

sourdoughs with yeast, creating in short term high amounts
of aromatic compounds, which were lost by drying. It allows

achieving the real sourdough flavor with a stable acidity

incorporated by the powder avoiding the risks linked to a

real sourdough fermentation.

[0014] If a fresh sourdough 1is made, it normally
contains vyeast and/or a heterofermentative lactic acid

strain which can bioconvert the nitrogen source. The aroma

improvement mixture will enhance the flavor metabolism of

the sgourdough micro-organisms. The combination of these

nitrogen sources with dried sourdoughs, adding flour, yeast,
water and the nitrogen source in a pre-dough :(sponge) , can
lead to a sourdough sponge combining the sourdough acidity
with a strong flavor. The described precursors can be added
to any other raw material used in bakery such as flours,
malts, extracts, wheat germs,

[0015] The ingredient formulation according to the
present invention can be added in ratios of the free amino
acids as preferred by the end user. They are nevertheless
added in an amount sufficient to obtain the desired result,

which may be at least 0.001 % (on total flour) in the final

e

product, preferably at least 0.05 % (on total flour) in the

final product.
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[0016] Preferred dosages for the amino acid blend in

bakery products are for instance about 0.05%, or more

preferably about 0.0375% on total flour.

[0017] In an embodiment according to the invention,

5 the amino acids are used in the following ratio (relative

amount of one amino acid compared to the others):

Leucine: 0 to 6, preferably 0 to 4 and more preferably 2;

Valine: 0 to 5, preferably 0 to 3 and more preferably 0.6;

Iso-Leucine: 0 to 5, preferably 0 to 3 and more preferably

10 0.5; Phenylalanine 0 to 5, preferably 0 to 3 and more

preferably 0.5. A preferred amino acid ratio

Leucine/Valine/Iso-Leucine/Phenylalanine is thus

2/0.6/0.5/0.5.

[0018] The amino acid blend according to the present

15 invention may consist of pure amino acids and/or the blend

may be obtained through hydrolyisis of a protein, whereby

the protei:n hydrolysate should preferably at least contain

free Phenylalanine. The protein used hereby may be of

vegetal, animal and/or microbial origin.

20 [0019] To produce different kinds of flavor profiles
by the yeast, the free amino acids of the invention can Dbe
supplemented to a protein hydrolysate. The addition of free
amino acids to the protein hydrolysate will allow easy
flavor differentiation. This  protein hydrolysate 1is

25 preferably used at about 0.1% on total flour, and preferably
added in the pre-dough fermentation.

[0020] The present invention further relates to
bakery products, winery, brewery  products or other
fermentation products with enhanced, intensified and/or

30 diversified flavor profile obtained or obtainable via a

method according to the present invention.
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[0021] The present invention also relates to

combinations of the amino acid blend, a yeast and possibly a

sourdough. The combination of the amino acid blend and a

yveast (produced e.g. by co-extrusion or produced by dry

blending), also referred to as a sponge veast,

advantageously can be stored for about 2 years in the dry

state. To achieve the optimal stability of this blend, the

amino acids and the sourdough should have a dry matter

content of 90%, preferably higher then 95% and optimally

pinile

higher then 96% to avoidmigratioh of residual water towards

the dry yveast and as such decrease the fermentative activity

of the yeast. The invention also relates to dry amino acid

blends for storage (e.g. vacuum packed) with a dry matter

content of at least 90%, preferably higher then 95% and

optimally higher then 96%.

Detailed description of the invention

[0022] The following examples are 1ntended for

illustration purposes only, and should not be construed as

limiting the scope of the invention in any way.

Examgles
Example 1: Composition of the amino acid blend
[0023] There are different ways to enhance the flavor

metabolism in yeast. The first way is to provide the yeast
with a Dblend of free amino acids, a nitrogen source
immediately available for the vyeast. To have a typical
veasty flavor in the final product, 1like 1in a sponge

fermentation, a blend of 4 amino acids can be used, namely

leucine, valine, iso-leucine and phenylalanine.
[0024] The optimal ratio being for instance:

Leucine 0 to 4 (advised 2)
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Valine 0 to 3 (advised 0.6)

Iso-leucine 0 to 3 (advised 0.5)

Phenylalanine 0 to 3 (advised 0.5)

with at least one of these amino acids present in the amino

acid blend.

[0025] To change the final flavor of the bread, the

ratio between the amino acids can be changed. If the amount

of phenylalanine is increased, a typical rose-like flavor

will be generated.

[0026] Of course, other amino acids can be added to

make the final flavor more complex or amlno aclids can be

left out to avoid some flavor characteristics.

Example 2: Application in bakery products
[0027] Sponge and dough fermentation in bakery is a

typical vyeast fermentation. The conditions used for the

fermentation differs from Dbaker to baker. Since the

production of this sponge is a labor intensive process,

bakers tend to optimize the usage level to keep a good

balance between functionality and economic constrains. A
typical dosage would be 15% of sponge on the total flour in
the recipe. However, at this dosage, the flavor 1s hardly
perceivable and bakers are looking for ways to increase the
intensity of the flavor.

[0028] With the free amino acid blend according to the
present invention, the flavor metabolism can be boosted in
such a way that even at 15% of sponge the flavor is clearly
remarkable.

[0029] According to an embodiment of the invention,
the dosage of the blend of amino acids is between about

0.001% and about 0.05% on total flour, more preferably
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between about 0.01% and about 0.05% on total flour.

According to a preferred embodiment of the present

F
p—

invention, the preferred dosage of the blend of amino acids

ig about 0.0375% on total flour. This total amount should be

5 added to the sponge in order to produce the flavors during

the pre-fermentation.

Example 3: Use in other applications
[0030] A lot of bakery fermentations are performed

10 with yeast of varying origin. The examples given below serve
to illustrate that the free amino acid Dblend of the

invention can be applied independently of the yeast origin.

Sourdough fermentation

15 [0031] In every sourdough, due to the presence ot

either wild veast in the flour or of yeast added to the

fermentation, the flavor metabolism can be enhanced with the

formulations comprising an amino acid blend according to the

present invention. To have optimal results, baker yeast can

20 always be added. For a fermentation only lasting for 6H,
about 1% of veast can for instance be added on top of flour
used. For a fermentation -during about 20h, only about 0.1%

of yeast would have to be added.

25 Sake-dane

[0032] Sake-dane is a typical Japanese fermentation
used in bread making. Rice 1s fermented by yeast and then
integrated 1in a long baking process. The developed
formulation can be used either to intensify or to diversify

30 the flavor notes.
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Example 4: Production of the nitrogen source by

.hzdrolzsation of a protein

[0033] Protein hydrolysates can be used as nitrogen

source to enhance a pre-ferment flavor. Typical protein

sources include: gluten, soy ©protein, veast protein,

vegetable protein, or can be any other protein source.

[0034] The hydrolysis of a protein can be done as
follows:

Water | 75

Protein 25

Endo-protease, such as Alcalase® 0.25 (Novozymes)

Exo-protease, such as Flavourzyme® 0.25 (Novozymes)

[0035] Optimally, the hydrolysis 1is realized during

20H at 60°C at pH 8.

[0036] The reaction can be stopped by heating at 80°C

during 30 minutes.

[0037] The ligquid can then be spray dried (or freeze

dried, drum dried, ..) at inlet temperature of about 180°C

and outlet of about 20°C. A fine powder will be obtained.

[0038] This hydrolysate is preferably used at about
0.1% on total flour, and preferably added in the pre-dough

fermentation.
[0039] Again, to produce different kinds of flavor
profiles by the vyeast, the free amino acids can be

supplemented to the protein hydrolysate. The addition of
free amino acids to the protein hydrolysate allows easy

flavor differentiation.
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Example 5: Other formulations to enhance the flavor of

the yeast fermentation

[0040] Commercial available dried sourdoughs are used

in a no-time dough system. Due to the drying of the

sourdough, independent of the drying process used, most ot

the volatile flavors produced by the yeast in the sourdough

fermentation are lost. The resulting bread, baked with a

dried sourdough shows a rich sourdough taste, but sometimes

it lacks the typical yeasty notes from a fresh sourdough.

[0041] The production of a fresh sourdough 1n the

bakery is often not convenient (risk of £fluctuations and

contaminations, labor cost, .. and it takes a lot of time

b

cemperature and

for the gour fermentation. Fermentation

starter culture should be controlled to obtain a regular
acidification. Therefore, a (re)-fermentation with yeast is

casier and it only takes a short time.

[0042] A dried sourdough blended with a mixture of

amino acides and/or protein hydrolysate, added together to

flour and water can be shortly fermented by yeast tCo

achieve: controlled sourdough taste, standardized bread

acidity level and fresh yeast flavor.

Example 6: Combinations with other raw materials
[0043] In fact, the free amino acid blend of the

present invention can be combined with a lot of other raw

matrerials used in fermentations such as a fermentable carbon

source, bran, germs, malt,..

[0044] Since those raw materials are enhancing growth

of the veast, of course with the more biomass produced, the

flavor metabolism will be boosted accordingly.
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Example 7: Use in a direct dough method

[0045] The composition or amino acid blend according

to the invention can be used in a direct method, where still

long bulk fermentations are used. The fermentation normally

5 last between about 2 and 6H and the formulation should be

added accordingly to avoid overdosage and risk of off-flavor

o g

production due to Maillard reactions with the remaining free

amino acids.

10 Example 8: Direct use of the amino acid blend in pre-

dough fermentation

Step 1: preparation of the sponge

[0046] The sponge 1s prepared according to the

following recipe:

15 Flour: 100 kg
Water: 60 1
Yeast: 1 kg
Amino acid blend: 0.240 kg
sugar: 1 kg
20
[0047] The amino acid blend is composed of 133 g of

leucine; 40 g of wvaline; 33.5 g iso-leucine and 33.5 g of

phenylalanine.

[0048] The whole 1s mixed in a normal spiral

25 mixer until a dough is obtained. The dough is then fermented

for about 6h at about 25°C.

Step 2: Final recipe
The sponge step 1 is dosed at 25 % on the flour. The final

30 recipe 1s then:
Flour 100 kg
Sponge 25 kg



CA 02502853 2005-04-19

WO 2004/043153 PCT/BE2003/000197
12
Yeast 1 kg
Water 60 1
Salt 2 kg
5 [0049] This means that on the final dough, the

precursor composition of the invention has been added at

about 0.0375% on the flour. A strong yeast and fruity flavor
will be remarkable in the baked bread.

10 [0050] The whole is mixed with a Spiral mixer for

about 2 minutes in first speed, and for about 5 minutes in

second speed, followed by bulk fermentation for about 30

minutes, molding, proofing for about 60 minutes at about

25°C and finally baking for about 35 minutes at about 230°C.

15
Example 9: The combination with a dried sourdough
[0051] The same pre-dough can be repeated adding a

dried sourdough to the sponge and dough fermentatlon.

20 Step 1: Preparation of the sponge and dough

The following recipe is used:

Flour 100 kg
Water 100 kg
Amino Acid blend 0.375 kg
25 Traviata © 20 kg
Yeast 0.5 kg
[0052] The fermentation takes 12 h at normal bakery
conditions.
30 [0053] Traviata ® (Puratos NV, BELGIUM) is a spray

dried sourdough with an acidity of 80 ml 0.1 N NaOH/1l0g of
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il

product and it generates a typical rye sourdough taste if it

ig used as such.

Step 2: Final dough

5 [0054] For the final dough, the following recipe 1is
used:
Flour 100 kg
Sponge 20 kg
Water §O 1
10 Yeast 1 kg
salt 2 kg
[0055] The whole is mixed with a Spiral mixer for

about 2 minutes in first speed, and for about 5 minutes in

15 gsecond speed, followed by bulk fermentation for about 30

minutes, molding, proofing for about 60 minutes at about

25°C and finally baking for about 35 minutes at about 230°C.

[0056] Using this method, a very complete flavor 1is

generated in an easy fermentation system.

20 [0057] ~ The acidity is assured by the dried sourdough
without risks of fluctuations, the sourdough taste 1s also
present due to the dried sourdough and on top of that, the
fresh flavor notes are produced in high concentrations due
to the addition of the precursor composition (the amino acid

25 blend or protein hydrolysate containing same) and the yeast

fermentation.
Example 10: Rye bread production
[0058] For rye bread production, a sourdough 1is

30 needed to have good baking properties of the rye flour.
Normally, a fresh sourdough will be used to acidify the
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flour. Wheat flour can be incorporated in more or less

extend.

[0059] A typical recipe for a 100 % rye bread could

5 be asg follows:

Step 1: sourdough fermentation

[0060] For the sourdough:
Rye flour 100 kg
10 Water o0 1
Panistart R01 © 0.250 kg
Protein hydrolysate 0.400 kg
Amino acid blend 0.120 kg
15 [0061] The dough is mixed and left for fermentation

during 24h at 30°C.
[0062] Panistart RO1L ® (Puratos NV) 1s a freeze dxied

starter culture for rye sourdough fermentation. It contains

2 blend of homofermentative, heterofermentative lactic acid

20 bacteria as well as yeast.

Step 2: Final dough

[0063] A very strong flavored sourdough is obtained

as follows:

25 Rye flour 100 kg
Rye sourdough 33 kg
Water 90 1
Yeast 2 kg
Salt 2.3 kg
30
[0064] The whole is mixed (DIOSNA S64) for about 4

minutes at first speed and for about 3 minutes at second
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speed, followed by bulk fermentation for about 20 minutes,

molding, final proofing for about 60 minutes at about 35°C

and then baking for about 10 minutes at about 260°C and then

about 60 minutes at about 210°C.

5 [0065] A very flavorful rye bread is obtained.

[0066] If no fresh sourdough 1s required, a

comparable flavor can be obtained doing the following

sponge:
10 Rye flour 90 kg
Orfeo © 10 kg
Amino acid blend 0.200 kg
Water 90 1
Yeast 3 kg
15
[0067] This sponge is fermented overnight at 25°C.
[0068] Orfeo ® (Puratos NV, BELGIUM) is a dried rye
sourdough of 200 degrees of acidity
20 Example 11: Milk bread; brioche; Panettone
[0069] A first sourdough is prepared as follows:
Wheat flour 50 kg
Maize flour 50 kg
Panistart woli @ 0.250 kg
25 Amino acid blend 0.150 kg
Yeast 0.100 kg
Water 100 1
[0070] This sourdough is fermented for 24h at 30°C
30 [0071] A mild sourdough with strong vyeast aroma is

obtailned.
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[0072] This sourdough can than be added at 33% on the

flour in the final sourdough.

[0073] Panistart Wol1 ® (Puratos NV, BELGIUM) is a

freeze dried starter culture to produce wheat sourdough.

5 [0074] In the sourdough, other raw material such as

wheat germs, malt flour, malt extract can be added to

differentiate the flavor of the final baked bread.

Example 12: Method to enhance sponge flavor in typical
10 American style sponge bread
[0075] The sgstabilized combination of yeast and the

sponge flavor boosting blend were prepared as follows:

Yeast (dry matter): 100 kg
Amino acid blend: 24 kg
15 (to boost the flavor metabolism of the yeast):
Sourdough (dry matter) : 76 kg
[0076] Fresh yveast with a dry matter of 25-33% can be
used.
20 [0077] The amino acid blend, used to boost the flavor

metabolism in yeast, as described in example 1, is added to

the yeast, as well as a sourdough product, which can be in

dried, liguid or paste form.

[0078] This mixture i1s then extruded and dried as is

75 done in a normal way to produce instant dry yeast to obtailn

a dry matter content higher then 90%, preferably higher then
95% and optimally higher then 96%.

[0079] For optimal conservation, this yeast can be
packed under vacuum conditions in commonly used aluminum

30 based packaging.



CA 02502853 2005-04-19
WO 2004/043153 PCT/BE2003/000197

177

[0080] An alternative to this 1is of course to pack

directly the dry blend described below, into the aluminum

bagsed packaging under vacuum conditions. Here a normal

instant veast, with dry matter higher then 90%, preferably

5 higher then 95% and optimally higher then 96%, the dry amino

acid blend and a dry sourdough can be used.

[0081] To achieve the optimal stability of this

blend, the amino acids and the sourdough should have a dry

matter content of 90%, preferably higher then 95% and

10 optimally higher then 96% to avoid migration of residual

water towards the dry veast and as such decrease the

fermentative activity of the yeast.

[0082] Other combinations/concentrations can be used

15 as well.

[0083] This combined product (produced e.g. by co-
extrusion or produced by blending) is called sponge yeast in

the example.

20 [0084] This combined product can then be added to the
sponge instead of a regular yeast in a typical US sponge

bread (see recipe below):.

[0085] A typical US sponge bread can be prepared as

25 follows with the following ingredients:

Step 1: Preparation of the sponge

Wheat flour: 2100 grams
Water: 1200 grams
Sponge yeast: 42 grams

30 Oil: 75 grams



.

10

15

20

25

CA 02502853 2005-04-19
WO 2004/043153 PCT/BE2003/000197

18

[0086] The sponge ingredients were mixed for about 1

minutes at first speed and for about 4 minutes at second

speed. The sponge is then fermented for 4 h at 25°C.

Step 2: Preparation of the dough

Wheat flour: 500 grams
Water: 330 grams
Yeast: 0 grams
Rapeseed oill: 0 grams
Improver: 30 grams
Salt: 67.5 grams
Liguid sugar: 300 grams
Ca propionate: 9 grams
[0087] The dough was proofed for about 80 minutes and

- gecored as follows:

Dough feeling: Supple

Crumb color: Slightly white

Crumb structure: Slightly fine

Flavor: Typical strong sponge

[0088] Table 1 gives an overview of the conditions

maintained and the parameters set during the preparation of

a typical US sponge bread.

Table 1
| T Time Weight | RH | Equipment

o o (°C) (min) I o - -
Bakery = 00000000 12> 1 - I . _ S
Flour 25 - B _________!_ I B B |

) __ l
_g\'rater:'_ L ' ,3 - - N | B . B
Mixing 25 21 + 5}__ - ) )losna §_P24
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Dgugh T° | 28 X .
Piece fermentation | 25 ] 207 525g open pan
Sheeter 25 Bertrand: R8/1,19
Proofing time 35 45’ ) - 95% Koma
Baking open pan | 210 | 35" | o ‘ Miwe, without steam
RH: relative humidity
[0089] A very strong, though typical sponge flavor

was build up during the fermentation compared to the same

5 sponge made with regular yeast.

.[0090] The typical flavor of Ca-propionate was

strongly masked by the increased production of sponge flavor

by this sponge yeast.
[0091] The sponge yeast can be stored during 2 years

10 without 1loss of activity, which 1is comparable to regular

L

bakers yeast. Both sponge yeast produced by co-extrusion and

by dry blending could be maintained as -such.
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CLAIMS

1. A blend of
— an amino acid composition comprising at least one of Leucine, Valine, Iso-
Leucine and Phenylalanine, and

— a yeast,
said blend having a dry matter content of at least 90%.

2. The blend of claim 1 further comprising a sourdough.

3. A blend of
— a flour, or a dried sourdough, and
— an amino acid composition comprising at least one of Leucine, Valine, Iso-

Leucine and Phenylalanine,
said blend having a dry matter content of at least 90%.

4. The blend of claim 3, wherein said flour is wheat flour.

5. The blend of any one of claims 1 to 4, wherein said dry matter content is of at least
95%.

6. The blend of claim 5, wherein said dry matter content is of at least 96%.

7. The blend of any one of claims 1 to 6, wherein the amino acid composition

comprises at least Phenylalanine.

8. The blend of any one of claims 1 to 6, wherein the amino acid composition
comprises Leucine, Valine, Iso-Leucine and Phenylalanine.

9. The blend of any one of claims 1 to 8, wherein the amino acid ratio is: Leucine: 2;
Valine 0.6; Iso-Leucine 0.5; and Phenylalanine 0.5.

10. The blend of any one of claims 1 to 9, wherein the amino acid composition Is
obtained from a protein hydrolysate.

11. The blend of any one of claims 1 to 10, produced by co-extrusion or dry blending of
the ingredients.

12. The blend of any one of claims 1 to 11, which is vacuum packed.
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13. A method for re-fermenting a dried sourdough with yeast, said method comprising
the steps of adding to the blend of any one of claims 3 to 11, flour and water, and
fermenting said mixture with yeast.

14. A method for increasing the flavor of a yeast-raised bakery product, said method
comprising the step of adding the blend of any one of claims 1 to 10 to the recipe of a
yeast-raised bakery product.

15. The method of claim 14, wherein the yeast-raised bakery product is bread.

16. The method of claim 14 or 15, wherein the blend is used for preparing a
sourdough, a sponge or dough.

17. The method of any one of claims 14 to 16, further comprising the step of adding a
carbon source.

18. The method of any one of claims 14 to 17, further comprising the step of adding
enzymes selected from the group consisting of proteases, transaminases, carboxylases,
dehydrogenases and esterases.

19. The method of any one of claims 14 to 18, further comprising the step of adding a
protein hydrolysate.

20. The method of any one of claims 14 to 19, further comprising the step of adding
other flavor enhancers selected from the group consisting of sugars, fatty acids, peptides
and yeast extract.

21. The method of any one of claims 14 to 20, wherein the dosage of the amino acid
composition is at least 0.001% of total flour in the final product.

22. The method of claim 21, wherein the dosage is about 0.0375% of total flour of the
bakery product.

23. A dried sourdough re-fermented with yeast in the presence of a nitrogen source,
said nitrogen source comprising at least one amino acid selected from the group consisting
of Leucine, Valine, Iso-Leucine and Phenylalanine.
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24. The dried sourdough of claim 23, wherein the amino acids ratio is: Leucine: 0 to 4;
Valine: 0 to 3; Iso-Leucine 0 to 3; Phenylalanine 0 to 3.

25. The dried sourdough of claim 24, wherein the amino acids ratio is: Leucine: 2;
Valine 0.6; Iso-Leucine 0.5; and Phenylalanine 0.5.

26. The dried sourdough of any one of claims 23 to 25, which is produced by co-
extrusion or dry blending of the ingredients.

27. The dried sourdough according to any one of claims 23 to 26, which Is vacuum
packed.



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims

