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Description

[0001] The presentinvention concerns a natural shelf-
stable taste enhancing savoury base and a process for
its preparation.

[0002] The GB Patent 1107693 concerns already a
process for the preparation of seasonings or flavourings
from microorganisms. This invention relates to a process
wherein either the broth is discarded or wherein the proc-
ess is non natural. According to example 1, 2, 5, 6 and
7 of this patent, they discard the liquid broth and work on
the cell pellets. According to example 3 and 4 of this
patent, they do not process on natural way, but with use
of chemicals, the cells and liquid broth are processed
further, the glutamic acid (main fermentation product) is
substantially removed and a treatment with NaOH, sodi-
um bicarbonate, HCl and enzymes and adsorbtive resins
is carried out. The US Patent No. 6°838°100 concerns a
process for the preparation of a cultured savoury base,
which comprises hydrolyzing for a sufficient time to pre-
pare a savoury material, a protein containing material
using a combination of at least one enzyme with at least
one thermotolerant lactic acid bacteria strain selected for
its ability to provide a glutaminase activity (such that the
base maintains glutaminase activity) in order to provide
glutamic acid or a glutamate in the base in an amount
sufficient to enhance body and taste. The umami taste
obtained by following this way of procedure is not high
enough. Therefore, it is necessary to add to these prep-
arations purified MSG (Mono-Sodium-Glutamate) and
nucleotides (IMP: Inosine Monophosphate and GMP:
guanosine Monophosphate), or yeast extracts. The prob-
lem with such a procedure is that it is not natural or in
the presence of yeast extract gives a yeasty taste to the
final product.

[0003] EP2042043 discloses a cultured savoury base
with increased umami power comprising: up to 80 % of
naturally derived compounds taken in the group consist-
ing of glutamate, IMP and GMP, naturally food derived
compounds such as organic acids, amino acids, peptides
and aroma compounds. EP2042043 is a background art
under Art 54(3) EPC.

[0004] Itistherefore an object of the present invention
to provide a natural food composition that is useful to
provide easily and convenientlyanimproved umamitaste
to food preparations without the use of additives and the
inconvenience of yeasty aftertaste. The basic idea sus-
taining the presentinvention is to provide a taste enhanc-
ing savoury base that can be in any shelf stable and/or
concentrated form and that may be used for seasoning
meals and any type of savoury meals.

[0005] The presentinvention concernsataste enhanc-
ing savoury base comprising:

- between 8 to 80 % of naturally derived compounds
taken in the group consisting of glutamate, IMP and
GMP,

- naturally food derived compounds such as organic
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acids or their salts, amino acids, peptides and aroma
compounds,

wherein said base is obtained through a bacterial fer-
mentation with a bacteria taken in the group consisting
of Corynebacterium glutamicum, Corynebacterium am-
moniagenes, Brevibacterium glutamicum, Brevibacteri-
um ammoniagenes, Corynebacterium casei, Brevibac-
terium lactofermentum, Corynebacterium efficiens and
Bacillus subtilis

wherein the bacteria used for fermentation can or can
not be removed from the fermentation broth

and wherein said base is not purified.

[0006] Furthermore, the bacteria used for fermentation
can or can not be removed from the fermentation broth.
[0007] According to the invention, all the above men-
tioned components (glutamate, IMP, GMP, the naturally
food derived compounds) are of natural origin because
of the raw products used in the process. In the present
specification, we define naturally derived glutamate, IMP
and GMP, as compounds obtained via the following way:

- fermentationwithout purification during down stream
processing or

[0008] In the present specification, without purifica-
tions means that neither any compound of the fermenta-
tion broth has been cristallised nor any chemicals have
been used for purification before drying nor any chroma-
tographic separation technique has been carried out. The
removal of cells is not to be understood as a purification.
[0009] Underglutamate, we understand glutamate an-
ions in combination with any type of cations and/or free
glutamic acid. Preferably, these cations are sodium or
potassium cations. Under aroma compounds, we under-
stand volatile compounds, like for example trimethylpyra-
zine, acetic acid or propionic acid.

[0010] All the percentages given are in weight, based
on the dry matter.

[0011] According to an embodiment of the invention,
the base contains between 8 and 80 % of naturally de-
rived compounds taken in the group consisting of gluta-
mate, IMP and GMP. More specifically the base contains
between 5 to 70 % of naturally derived IMP and/or GMP
and between 7 and 70 % of glutamate.

[0012] Itis possible according to the invention to pro-
duce a savoury base with only glutamate, or IMP and/or
GMP or any combination. By only we understand that
small levels of up to 2% of either IMP and/or GMP or
glutamate can be present in the bases, respectively. In
the first case, the amount of glutamate is comprised be-
tween 5 and 70 %. Preferably, the amount of glutamate
is comprised between 10 and 65 %, most preferably be-
tween 30 and 65 %. In the second case, the content of
IMP and/or GMP is comprised between 15 and 70 %,
preferably between between 30 and 50 %. When gluta-
mate, IMP and/or GMP are present, the total amount var-
ies between 8 and 80 %, preferably between 20 and 60
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%, most preferably between 30 and 50 %.
[0013] The taste enhancing cultured savoury base
comprises further

- sugars and
- macromolecules.

Under macromolecules, we understand polysaccha-
rides, proteins and fats.

[0014] The type of sugars used according to the
present invention is not critical. These sugars are of any
type known in the art.

[0015] According to an embodiment of the invention,
the quantity of natural glutamate, IMP and/or GMP is
comprised between 10 and 80 %. Preferably, this quan-
tity is comprised between 10 and 60 %.

[0016] An important feature of the invention is that the
savoury base is produced in a natural way. The taste
active components of the savoury base like glutamic acid,
IMP and GMP are of natural origin, as they are not purified
from the fermentation broth during downstream process-
ing. As purification we consider crystallisation and chro-
matographic methods like ion exchange chromatogra-
phy, hydrophobic interaction chromatography, size ex-
clusion chromatography, affinity chromatography, ad-
sorption chromatography etc. For determining the natural
origin of these different components of the composition
different techniques can be employed.

Trace amounts of RNA or DNA fragments of the prokary-
ote used during the fermentation process can be present
in the final savoury base. These molecules can be iso-
lated by amplification using PCR technique, which allows
identifying the type of microorganism used for fermenta-
tion. In contrary, the presence of RNA or DNA molecules
after subjecting the fermentation broth to purification
techniques like crystallisation or chromatographic sepa-
ration is very unlikely.

[0017] A second technique to proof the natural origin
of taste active components is the identification of pep-
tides and/or proteins present in the savoury base, origi-
nating from the microorganism used for fermentation.
Identification can be done by mass spectrometry tech-
niques like LC-MS/MS or MALDI-TOF/TOF. Comparison
with protein databases allows concluding on the type of
organism used for fermentation. Purification techniques
like crystallisation however, will lead to separation of pep-
tides and proteins from taste active molecules like
glutamic acid or IMP and GMP.

[0018] The savoury base as such is very complex in
its composition. It contains beside glutamate and/or IMP
and/or GMP other compounds like organic acids, salts,
amino acids, peptides, polysaccharides. This com-
pounds would be lost during a purification process by
crystallization as well as during chromatographic purifi-
cation.

[0019] The savoury base provides improved umami
sensory characteristics delivered in a natural way.
[0020] Allthe percentages in the present specification
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are given in weight.

[0021] The organic acids are mainly lactic acid, citric
acid, acetic acid and malic acid. The amount of lactate
is comprised between 0.01 and 8 %, that of acetate be-
tween 0.01 and 6 % and that of citrate between 0.01 and
8 %.

[0022] The amino acids are mainly alanine, aspartic
acid, glutamine, glutamic acid, glycine, leucine, lysine,
methionine, tryptophan or valine.

[0023] The peptides are dipeptides, tripeptides or
polypeptides.
[0024] Furthermore, the glutamate is not an added

MSG, but natural glutamate, present on the base of the
way of obtaining the cooking aid. The amount of gluta-
mate is comprised between 0.01 and 70 %. The amount
of IMP and/or GMP is comprised between 0.01and 70 %.
[0025] NaClis also present in the cooking aid accord-
ing to the invention. The salt can be present naturally or
can be also added, depending on the type of process
and on the version concerned. The amount of salt can
vary broadly.

[0026] The cooking aid further comprises between 0
and 20 % of polysaccharides. These polysaccharides are
taken from the group comprising derived cellulose, pec-
tin, locust bean gum, starch, alone or in combination.
[0027] The shelf-stable cooking aid comprises further
0to 70 % of proteins. These protein are taken in the group
comprising collagen, gelatine, myosin, actin, milk pro-
teins, plant proteins, meat or fish proteins, alone or in
combination. Further types of proteins are also possible.
[0028] Finally, the taste enhancing savoury base con-
tains further at least one carbohydrate selected from the
group comprising glucose, fructose, rhamnose, man-
nose, trehalose, sorbitol, glycerol, maltodextrines alone
or in combination. Further carbohydrates are also possi-
ble.

[0029] Another feature of the invention is the low
amount of fat, which is comprised between 0 and 15 %.
More particularly, the cooking aid has a free fatty acid
content comprised between 0 and 3.2 %.

[0030] Different forms of presentation can be consid-
ered for the product according to the invention. It is pos-
sible to have the composition in any physical form, like
cube, powder, paste, concentrate, granule or liquid.
[0031] The typical umami organoleptic descriptors for
deliciousness according to trained panel have beeniden-
tified and listed as follows :

- Fast Diffusion : corresponds to the first feeling that
the consumer feels all over the mouth,

- Full Body : corresponds to well-balanced, appropri-
ate levels of all flavour notes that result in a favour-
able, complete, mouth feeling sensation,

- Smoothness : corresponds to a smooth coating on
the tongue,

- Salivation : this corresponds to the intensity of sali-
vationthat the productgenerates just after consump-
tion,
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- Retention : this is the post-consumption feeling that
the product leaves in the mouth.

[0032] These five descriptors have been identified and
are used to characterize and to hierarchise the different
products made with the different ingredients used in dif-
ferent concentration.

Itis noticeable that many descriptors refer to organoleptic
features that are in relation not only with taste but are
related to a textural effect. For example retention refers
to a possible long interaction of the components of the
stocks with the mouth mucus and epithelium on the
tongue, where taste buds are located. So, one can notice
that the deliciousness in the sense it is understood in the
context of the present invention refers to a sensitive feel-
ing that goes beyond the taste itself. The deliciousness
may then be qualified as an interaction of taste with an
occupation of the interior of the mouth thanks to an im-
portant or at least non-negligible textural effect.

[0033] There are different ways to use the cooking aid
according to the invention. In the case of cubes, a paste
or a powder, it is possible to add the cooking aid on the
meal or in the meal, in a quantity depending on the taste
wanted by the consumer. Normally, the cooking aid is
added or mixed with the meal in a quantity of from 0.01
to 10 % based on the total weight of the meal.

[0034] According to another feature, the invention con-
cerns a method for bringing and/or enhancing taste in a
meal by addition of a natural savoury base according to
the invention in said meal in a quantity of from 0.01 to 50
% based on the total weight of the meal.

[0035] Accordingto afurtherfeature, the invention con-
cerns a process for the preparation of a taste enhancing
savoury base as described before, comprising the
processing step described below:

- Fermentation on substrate using a strain of Coryne-
bacterium glutamicum, Corynebacterium ammonia-
genes, Corynebacterium casei, Brevibacterium
lactofermentum, Corynebacterium efficiens and Ba-
cillus subtilis,

[0036] According to an embodiment of the process of
the invention, removal of cells or cell debris by filtration
and/or centrifugation can be carried out, which yields a
cell free broth. It is also possible to mix the broth with a
natural hydrolysate in a ratio ranging from 0 to 99 %.
[0037] Thefermentation is carried out for obtaining the
required amount of glutamate, which is then mixed with
the product obtained according to the process object of
the US patent No. 6°838°100 as mentioned in the begin-
ning of the specification : that means a product obtained
by hydrolysing a protein-containing material usinga com-
bination of at least one enzyme with at least one thermo-
tolerant lactic acid bacteria strain selected for its ability
to provide a glutaminase activity. In this process, the en-
zyme is an exo- or endo-protease, deaminase, carbohy-
drase or amyloglucosidase.
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[0038] According to this way of proceeding, the fer-
mentation is carried out in 20 hours to 72 hours, at a pH
comprised between 5 and 9 and at a temperature com-
prised between 25 and 40 °C.

[0039] According to another feature of the invention,
the process is more directed to increase the IMP and
GMP content. In this case, the process is the same as
above, but with other parameters concerning the reaction
procedure.

[0040] Asbefore, the natural hydrolysate is the product
obtained according to US Patent No. 6’838’100.

[0041] In the case to increase the IMP and GMP con-
tent, the fermentation is carried out in 3 to 9 days, at a
pH comprised between 5 and 9 and at a temperature
comprised between 25 and 40 °C.

[0042] It is clear that by proceeding according to the
process to obtain more glutamate, there is also a pres-
ence of nucleotides and vice versa for the process in-
creasing the nucleotides content.

[0043] In both of the above mentioned processes, it is
also possible prior to mix with the natural hydrolysate to
spray or vacuum/belt-dry the broth and convert itinto any
physical form, like powder, paste, cubes.

[0044] The substrate is preferably a natural substrate.
This natural substrate used is from a carbon or nitrogen
source of any kind, provided that they are utilizable for
the strain employed. As for the carbon source, monosac-
charides or oligosaccharides, like glucose, fructose,
mannose, trehalose, sucrose, maltose, enzymatic hydro-
lysate of starch, molasses may be used separately or in
combination of two or more. As for the nitrogen source,
ammonia, urea, ammonium salts, like ammonium sul-
phate, amino acids, peptides, proteins, yeast extract,
corn steep liquor, enzymatic hydrolysate of plant material
or starch, meat or fish products may be used separately
or in combination of two or more. Nutrients can be also
added : these nutrients are for example phosphates, min-
erals or vitamins.

[0045] The plant material is taken from the group com-
prising wheat, corn, tapioca and rye.

[0046] The enzymatically treated starch is the starch
of one of the above mentioned plants.

[0047] The following examples illustrate the invention
in more details.

Example 1 (Glutamate)

[0048] Enzymatically derived glucose is mixed with fur-
ther substrates necessary for the growth of a microor-
ganism.

[0049] This mixture is inoculated with a fairly high cell
concentration of a microorganism belonging to the genus
of Corynebacterium glutamicum.

[0050] The fermentation is run during 24 hours, at a
pH comprised between 6 and 7 and at a temperature of
40°C.

[0051] During the fermentation with these parameters
acids are excreted as a natural byproduct of the fermen-
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tation process.

[0052] The cells are inactivated via heat treatment and
then separated by physical means from the the fermen-
tation medium, the naturally derived acids stay in the
broth.

[0053] The cells are removed by separation and the
obtained filtrate is concentrated and spray-dried.
[0054] The obtained powder has a MSG content of 11
%, a lactate content of 0.90 %, an acetate contentof 0.20
% and a citrate content of 9.0 %.

Example 2 (Ribonucleotides)

[0055] A substrateis prepared asin example 1and the
fermentation is initiated with an inoculation according to
example 1 With Corynebacterium ammoniagenes.
[0056] The fermentation is run during 6 days, at a pH
comprised between 6 and 8 and at atemperature of 30°C.
During the fermentation with these parameters nucle-
otides such as IMP and/or GMP are excreted as a natural
byproduct of the fermentation process.

[0057] The fermentation broth is further processed in
the same manner as in example 1.

[0058] The obtained powder has a MSG contentof 0.5
%, an IMP content of 6.2 % , a GMP content of 0.3 %
and an acetate content of 3.70 % .

Example 3

[0059] The products with naturally derived compo-
nents obtained in example 1 and 2 are mixed together
before and/or after the drying process. The products from
example 1 and example 2 are mixed with a natural hy-
drolysate in order to obtain the best ratio for intense uma-
mi taste without off flavour for certain applications, e.g.
in soups.

[0060] The natural hydrolysate serves as base and is
added in an amount of up to 50 %. This hydrolysate is
mixed with 25 % of product from example 1 and 25% of
product from example 2. The mixed product is applied in
culinary products in an amount depending on the type of
application. For example, in the case of soup, the above
mentioned product is added in an amount of around 2 %
and in the case of sauces, it is added in the amount of
around 20 %. The umami taste resulting from the appli-
cation of the above described product is more intense
than applying any commercially available and artificial
taste enhancers.

Example 4

[0061] The products according to example 1 and ex-
ample 2 are mixed together before and/or after the drying
process.

[0062] The mixed powder is applied for a GC-MS anal-
ysis to determine the flavour active compounds. There-
fore a Solid-Phase-microextraction (SPME) was used,
and a sample of the headspace is injected.
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[0063] The following compounds are present :

Trimethylpyrazine, Acetic acid, Propionic acid.
Example 5

[0064] A sensory evaluation in culinary product appli-
cation of a mixture of the powders described in Examples
1 and 2 resulted in the following outcome : the umami
intensity is higher than the usage of the same weight
amount of pure MSG.

Claims

1. A process for the preparation of a taste enhancing
savoury base, the base comprising:

- between 8 to 80 % of naturally derived com-
pounds taken from the group consisting of gluta-
mate, inosine monophosphate (IMP) and gua-
nosine monophosphate (GMP),

- naturally food derived compounds such as or-
ganic acids and their salts, amino acids, pep-
tides and aroma compounds,

comprising the processing step:

- Fermentation on substrate using a microorgan-
ism of genus taken in the group consisiting of
Corynebacterium glutamicum, Corynebacteri-
um ammoniagenes, Brevibacterium lactofer-
mentum, Corynebacterium casei, Corynebacte-
rium efficiens and Bacillus subtilis;

and wherein said base is not purified, meaning that
neither any compound of the fermentation broth has
been cristallised nor any chemicals have been used
for purification before drying nor any chromatograph-
ic separation technique has been carried out and
that the removal of cells is not to be understood as
a purification.

2. Aprocess according to claim 1, wherein the fermen-
tation is carried outin 20to 72 hours, ata pH between
5and9, and ata temperature between 25 and 40 °C.

3. A process according to claim 1 or claim 2, wherein
the substrate is obtained by the enzymatic hydrolysis
of a plant material or by the enzymatic hydrolysis of
starch.

4. A process according to any one of claims 1 to 3,
wherein the amino acids are alanine, aspartic acid,
glutamine, glutamic acid, glycine, leucine, lysine,
methionine, tryptophan or valine.

5. A process according to any one of claims 1 to 4,
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wherein the organic acids are lactic acid, citric acid,
acetic acid and malic acid.

Patentanspriiche

Verfahren zur Herstellung einer geschmacksverbes-
sernden Wirzbasis, wobei die Basis folgendes um-
fasst:

- zwischen 8 bis 80 % Verbindungen natirlichen
Ursprungs aus der Gruppe bestehend aus Glu-
tamat, Inosinmonophosphat (IMP) und Guano-
sinmonophosphat (GMP);

- Verbindungen aus natirlichen Lebensmitteln
wie zum Beispiel organischen Sauren und deren
Salzen, Aminosauren, Peptiden und Aromaver-
bindungen,

umfassend den Verarbeitungsschritt:

- Fermentierung auf Substrat unter Verwendung
eines Mikroorganismus einer Gattung aus der
Gruppe bestehend aus Corynebacterium gluta-
micum, Corynebacterium ammoniagenes, Bre-
vibacterium lactofermentum, Corynebacterium
casei, Corynebacterium efficiens und Bacillus
subtilis;

und wobei die Basis nicht gereinigt wird, was bedeu-
tet, dass weder eine Verbindung der Fermentie-
rungsbrihe kristallisiert wurde, noch Chemikalien
zur Reinigung vor dem Trocknen verwendetwurden,
noch ein chromatographisches Trennverfahren
durchgefiihrt wurde, und dass die Entfernung von
Zellen nicht als Reinigung verstanden wird.

Verfahren nach Anspruch 1, wobei die Fermentie-
rung in 20 bis 72 Stunden bei einem pH-Wert zwi-
schen 5 und 9 und bei einer Temperatur zwischen
25 und 40 °C durchgefiihrt wird.

Verfahren nach Anspruch 1 oder 2, wobei das Sub-
strat durch die enzymatische Hydrolyse eines Pflan-
zenmaterials oder die enzymatische Hydrolyse von
Starke erhalten wird.

Verfahren nach einem der Anspriiche 1 bis 3,
wobei die Aminosauren Alanin, Asparaginsaure,
Glutamin, Glutaminsaure, Glycin, Leucin, Lysin, Me-
thionin, Tryptophan oder Valin sind.

Verfahren nach einem der Anspriiche 1 bis 4,
wobei die organischen Sauren Milchsaure, Zitronen-
saure, Essigsaure und Apfelsaure sind.
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Revendications

Procédé pour la préparation d’'une base salée amé-
liorant le godt, la base comprenant :

- de 8 4 80 % de composés naturellement déri-
vés choisis dans le groupe constitué de gluta-
mate, inosine monophosphate (IMP) et guano-
sine monophosphate (GMP) ;

- composés dérivés naturellement de produits
alimentaires tels que les acides organiques et
leurs sels, les acides aminés, les peptides et les
composés aromatiques,

comprenant I'étape de traitement :

- de fermentation sur un substrat a l'aide d’un
microorganisme de genre choisidans le groupe
constitué de Corynebacterium glutamicum, Co-
rynebacterium ammoniagenes, Brevibacterium
lactofermentum, Corynebacterium casei, Cory-
nebacterium efficiens et Bacillus subtilis ;

et dans lequel ladite base n’est pas purifiée, ce qui
signifie qu’aucun composé du bouillon de fermenta-
tion quelconque n’a été cristallisé et qu’aucun produit
chimique quelconque n’a été utilisé pour la purifica-
tion avant séchage et qu’aucune technique de sé-
paration par chromatographie quelconque n’a été
réalisée et que I'élimination des cellules ne saurait
se comprendre comme une purification.

Procédé selon la revendication 1, dans lequel la fer-
mentation est réalisée en 20 a 72 heures, a un pH
de 5 a9 et a une température de 25 2 40 °C.

Procédé selon larevendication 1 ou la revendication
2, dans lequel le substrat est obtenu par I'hydrolyse
enzymatique d’'un matériau végétal ou par I’hydroly-
se enzymatique de 'amidon.

Procédé selon I'une quelconque des revendications
1a3,

dans lequel les acides aminés sont l'alanine, l'acide
aspartique, la glutamine, I'acide glutamique, la gly-
cine, laleucine, lalysine, laméthionine, letryptophan
ou la valine.

Procédé selon I'une quelconque des revendications
1a4,

dans lequel les acides organiques sont I'acide lacti-
que, 'acide citrique, I'acide acétique et 'acide mali-
que.



EP 2 410 876 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

¢ GB 1107693 A [0002] ¢ EP 2042043 A [0003]



P

R

Z
st
pad

>3
7y

£

v

R

¥
R




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS

