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capable of producing peptidases which hydrolyse the bitter tasting
polypeptides to give debittered        7.! The present invention relates to
a process of   substances. However the temperature of the in-            de
enzymatically hydrolysing protein material, to give  cubation treatment is
never above 41 * C. hydrolysate which is substantially free of a bitter   5
We have now found a method of substantially        ta taste.
removing  the  bitter taste from  enzymatically            ar Hydrolysed
proteins, which are widely used in   hydrolysed proteins which comprises
incubating the food industry, may be prepared by hydrolysis   them with
live cultures of certain food-grade mi-          (err) of protein material
with acid, alkali or enzymes.  croorganisms at a temperature from 45 - to
60' C.          (err) However, on the one hand, acid or alkaline hydroly-
10  Accordingly, the present invention provides a        (err) sis can
destroy the essential amino acids produced  process for the debittering of
an enzymatically during the hydrolysis thus reducing the nutritional
hydrolysed protein containing bitter tasting poly- value whereas enzymatic
hydrolysis with proteases  peptides which comprises incubating a slurry of
the rarely goes to completion so that the hydrolysed   enzymatically
hydrolysed protein containing bitter protein contains substantial amounts
of peptides   15  tasting polypeptides with a culture of a food-grade and,
depending on the nature of the protein and    microorganism which is
capable of producing pep- the enzyme used for proteolysis, the peptides
tidases which hydrolyse the bitter tasting polypep- formed can have
extremely bitter tastes and are   tides to give debittered substances
characterised in thus organoleptically undesirable.                 that
the temperature of the incubation is from 45 Various methods have been
tried to overcome   20  to 60  C. ve problem of bitter tasting peptides.
For instance,  The enzymatically hydrolysed protein may be European Patent
Application No. 223560 claims a    derived from the proteolysis by
conventional meth- method for flavour control of a protein hydrolysate  ods
of protein containing materials such as plant which comprises selecting a
proteinaceous feed-    protein, chicken, meat, fish, casein, hard or soft
stock, subjecting said feedstock to a primary en-  25  cheese, e.g. Swiss
cheese or cheddar cheese, zymatic hydrolysis with a proteinase to produce a
whey protein or peptamen. During proteolysis, bit- primary hydrolysate
including bittering substances,  ter tasting polypeptides are produced.
characterised   by  subjecting  said  primary         The food-grade
microorganism may be select- hydrolysate to a secondary enzymatic
hydrolysis    ed from, for instance, yeasts, moulds, bacteria with an
extract containing aminopeptidase enzymes   30  such as streptococci,
bacilli or lactobacilli, prefer- said secondary enzymatic hydrolysis acting
to con-  ably Lactobacillus helveticus. The food-grade mi- vert said
bittering substances at least to flavour -  croorganism may produce
intracellular peptidases neutral substances. Examples of proteinaceous
which may be secreted or may not be secreted in feedstocks described are
soya protein, gluten,     any substantial amount across the cell membrane.
whey protein, casein, haemoglobin, yeast extract,  35  When the peptidases
remain intracellular, it is cereal proteins, milk, milk powder, skimmed
milk,  thought that bitter tasting polypeptides permeate potato extracts
and microbial derived proteins. The  into the cells where they are
hydrolysed by the only method described for the production of the
peptidases to give debittered substances which are aminopeptidases is by
extraction from Streptococ-  permeated back out of the cells into the
slurry. cus lactis, but this extract may contain contaminat-  40  The
peptidases produced by the food-grade ing protease which can further
generate bitterness  microorganism  are usually dipeptidase, tripep- by
hydrolysing any proteins left in the substrate.  tidase, aminopeptidase and
carboxypeptidase. In  FSTA,  76-02-P0407,  76010096;  T.
Advantageously, the food-grade microorganism CSERHATI et al.: "Use of
proteases of micro-       may be heat-shocked before incubation e.g.
treated biological origin in the dairy industry. Role of the   45  at 55
-70* C for up to a few minutes to render the proteolytic activity of lactic
acid bacteria in the  cell walls porous and to reduce their ability to
occurrence of the bitter taste defect", 58 ref. 16,  produce acids from
free sugar. 32-52, 1973, Abstract, a process is described com-   The
enzymatically hydrolysed protein is conve- prising incubation of casein
with a lactic acid bac-  niently used in a concentration of from 5 to 50%
teria to reduce the bitter taste caused by protease   5o  and preferably
from 10 to 30% by weight of solids hydrolysis. Temperatures are not
mentioned.        base on the total weight of the slurry. We have found
that some proteolysed cheese         The cell concentration of the
food-grade mi- products, such as Swiss cheese or cheddar
croorganism  is conveniently from  103 to 1010 cheese, when subjected to
hydrolysis with extracts  cells/g and preferably from 10(err) to 108
cells/g.l of protease and aminopeptidase, retain their, bitter  55  The
incubation temperature is conveniently taste. In "Journal of Dairy
Research" (1985), 55,  from 50  C to 55 C. The duration of the incubation
239-245 a process is described comprising incuba-  is suitably from 4 to 30
hours, preferably from 10 tion of a cheese with a microorganism which is
to 24 hours and especially from 12 to 20 hours. 2   



3                  EP0406598B1                         4 The pH during the
incubation may be from 5 to    Example 3 7.5 and preferably from 5.5 to
7.2, the optimal pH depending upon the nature of the substrate.
A 20% casein hydrolysate slurry was incubated The incubation may be carried
out without agi-   with a Lactobacillus helveticus culture at a cell tation
but preferably the slurry is agitated, for ex-   5   concentration of 107
cells/g at 45 * C for 16 hours at ample stirring from 50 to 300 rpm.
pH 7.0 with stirring at 150 rpm. The debittered protein obtained by the
process      The product was pasteurised at 70 * C for 15 of this invention
may be used as a material for the  minutes with stirring and cooled to less
than 5* C. production of Maillard reaction meat flavours by    The product
had a bland flavour free of bitterness. reacting with suitable
carbohydrates by methods   10 well known to those skilled in the art.
Example 4 After incubation, the debittered protein is pasteurised e.g. at a
temperature from 65  to           A 20%  whey protein hydrolysate slurry
ob- 80 C over a period of from 10 to 30 minutes,        tained by alkaline
proteolysis of whey protein was preferably with agitation or by high
temperature   15  incubated with a Lactobacillus helvelicus culture at
short time treatment, followed by cooling. If de-   a cell concentration of
107 cells/g at 451C for 16 sired, flavouring agents e.g. propionic acid,
may be  hours at pH 7.0 with stirring at 100 rpm. added to the slurry
before or after pasteurisation.     The product was pasteurised at 70 * C
for 15 The final product may be dried and, as such,     minutes and then
cooled to less than 5 * C. It had a can be stored at room temperature. If
the final  20  bland flavour free of bitterness. product is in the liquid
form, it should be stored under frozen or refrigerated conditions depending
Example 5 on the length of storage desired. The following Examples further
illustrate the       Soybean protein hydrolysate was made into a present
invention. Parts and percentages are given   25   10%  solution in water
and incubated with Lac- by weight unless otherwise stated.
tobacillus helveticus culture for 8 hours at 55 * C at a pH in the range of
from 6.5 to 7.0. At the end of Example 1
the incubation, as well as being debittered there was also lack of beany
notes in the product. The Swiss cheese cubes were made into a 70%    30
product was pasteurised at 700C for 15 minutes slurry (containing about 19%
protein) in a food    and used for the production of other flavour ingre-
processor after adding water, 1.2% salt and 0,9%    dients by reaction
flavour technology. sodium citrate buffer to pH 5.8. Then protein hy-
drolysis and simultaneous debittering of the protein  Claims hydrolysate
produced was carried out by mixing   35 the slurry with a protease solution
and a Lactobacil-  1. A  process for the debittering of an en- lus
helveticus culture at a cell concentration of 107   zymatically hydrolysed
protein containing bitter cells/g which had been heat shocked by heat
treat-      tasting polypeptides which comprises incubat- ing at 60(err) C
for 1 minute. The incubation was           ing a slurry of the
enzymatically hydrolysed carried out at 45 C for 16 hours without
agitation.    40  protein containing bitter tasting polypeptides After
incubation, the debittered Swiss cheese        with a culture of a
food-grade microorganism flavour slurry was mixed with 1.5% propionic acid
which is capable of producing peptidases to improve the flavour and then
pasteurised at          which hydrolyse the bitter tasting polypeptides 75
C for 15 minutes with stirring, after which the      to give debittered
substances characterised in product was finally packaged.
45       that the temperature of the incubation is from The product had a
pleasant flavour completely        45  to 60 (err)C. free of bitterness. 2.
A process according to claim 1 wherein the Example 2.
food-grade microorganism is selected from the 50      group consisting of
yeasts, moulds and bac- A 20%  chicken broth hydrolysate slurry was
teria. incubated with a Lactobacillus helveticus culture at a cell
concentration of 107 cells/g at 45 C for 16  3  A process according to
claim 2 wherein the hours at pH 6.2 with stirring at 200 rpm.
bacteria is selected from the group consisting The product was pasteurised
at 77 C for 15   55      of streptococci, lactobacilli and bacilli. minutes
with stirring and then cooled to less than 5 C. The product had a pleasant
flavour free of     4. A process according to claim 1 wherein the
bitterness.                                             food-grade
microorganism is Lactobacillus hel- 3  



3                 EP 0 406 598 B1                     4      (err) The pH
during the incubation may be from 5 to   Example 3 7.5 and preferably from
5.5 to 7.2, the optimal pH depending upon the nature of the substrate.
A 20% casein hydrolysate slurry was incubated The incubation may be carried
out without agi-  with a Lactobacillus helveticus culture at a cell tation
but preferably the slurry is agitated, for ex-   5   concentration of 107
cells/g at 45- C for 16 hours at ample stirring from 50 to 300 rpm.
pH 7.0 with stirring at 150 rpm. The debittered protein obtained by the
process      The product was pasteurised at 70 C for 15 of this invention
may be used as a material for the  minutes with stirring and cooled to less
than 5- C. production of Maillard reaction meat flavours by    The product
had a bland flavour free of bitterness. reacting with suitable
carbohydrates by methods   10 well known to those skilled in the art.
Example 4 After incubation, the debittered  protein is pasteurised e.g. at
a temperature from  65- to         A 20%  whey protein hydrolysate slurry
ob- 80-C over a period of from 10 to 30 minutes,        tained by alkaline
proteolysis of whey protein was preferably with agitation or by high
temperature   15  incubated with a Lactobacillus helveticus culture at
short time treatment, followed by cooling. If de-   a cell concentration of
107 cells/g at 45-C for 16 sired, flavouring agents e.g. propionic acid,
may be  hours at pH 7.0 with stirring at 100 rpm. added to the slurry
before or after pasteurisation.    The product was pasteurised at 70 C for
15 The final product may be dried and, as such,     minutes and then cooled
to less than 5 - C. It had a can be stored at room temperature. If the
final  20  bland flavour free of bitterness. product is in the liquid form,
it should be stored under frozen or refrigerated conditions depending
Example 5 on the length of storage desired. The following Examples further
illustrate the       Soybean protein hydrolysate was made into a present
invention. Parts and percentages are given   25  10%  solution in water and
incubated with Lac- by weight unless otherwise stated.
tobacillus helveticus culture for 8 hours at 55 - C at a pH in the range of
from 6.5 to 7.0. At the end of Example 1
the incubation, as well as being debittered there was also lack of beany
notes in the product. The Swiss cheese cubes were made into a 70%    30
product was pasteurised at 70 C for 15 minutes slurry (containing about 19%
protein) in a food    and used for the production of other flavour ingre-
processor after adding water, 1.2% salt and 0,9%    dients by reaction
flavour technology. sodium citrate buffer to pH 5.8. Then protein hy-
drolysis and simultaneous debittering of the protein  Claims hydrolysate
produced was carried out by mixing   35 the slurry with a protease solution
and a Lactobacil-  1. A  process for the debittering of an en- lus
helveticus culture at a cell concentration of 107  zymatically hydrolysed
protein containing bitter cells/g which had been heat shocked by heat
treat-     tasting polypeptides which comprises incubat- ing at 60 C for 1
minute. The incubation was           ing a slurry of the enzymatically
hydrolysed carried out at 45, C for 16 hours without agitation.    40
protein containing bitter tasting polypeptides After incubation, the
debittered Swiss cheese       with a culture of a food-grade microorganism
flavour slurry was mixed with 1.5% propionic acid      which is capable of
producing peptidases to improve the flavour and then pasteurised at
which hydrolyse the bitter tasting polypeptides 75 C for 15 minutes with
stirring, after which the     to give debittered substances characterised
in product was finally packaged.                  45      that the
temperature of the incubation is from The product had a pleasant flavour
completely       45- to 60 C. free of bitterness. 2. A process according to
claim 1 wherein the Example 2
food-grade microorganism is selected from the so      group consisting of
yeasts, moulds and bac- A 20%  chicken broth hydrolysate slurry was
teria. incubated with a Lactobacillus helveticus culture at a cell
concentration of 107 cells/g at 45-C for 16  3. A process according to
claim 2 wherein the hours at pH 6.2 with stirring at 200 rpm.
bacteria is selected from the group consisting The product was pasteurised
at 77, C for 15   55    of streptococci, lactobacilli and bacilli. minutes
with stirring and then cooled to less than 5 C. The product had a pleasant
flavour free of     4. A process according to claim 1 wherein the
bitterness.                                            food-grade
microorganism is Lactobacillus hel- 3 
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veticus.                                           gekennzeichnet, daB die
Temperatur des lnku- bierens 45 * C bis 60 * betrfgt. 5. A process
according to claim 1 wherein the food-grade microorganism  produces
intracel-   2. Verfahren nach Anspruch 1, wobei der Mikro- lular peptidases
which are not secreted in any   5  organismus von Nahrungsmittelqualitat
aus ei- substantial amount across the cell membrane.       ner Gruppe
ausgewahlt wird, welche aus He- fen, Schimmelpilzen und Bakterien besteht.
6. A process according to claim 1 wherein the food-grade microorganism is
heat shocked be-   3  Verfahren nach Anspruch 2, wobei die Bakte- fore
incubation.                           w       rien aus einer Gruppe
ausgewAhlt sind, welche aus Streptokokken, Laktobazillen und Bazillen 7. A
process according to claim 1 wherein the          besteht. enzymatically
hydrolysed protein is used in a concentration of from 5 to 50%  by weight
4. Verfahren nach Anspruch 1, wobei der Mikro- based on the total weight of
the slurry.   is      organismus von Nahrungsmittelqualitat Lactob- acillus
helveticus ist. &  A process according to claim 1 wherein the cell
concentration of the food-grade microor-  5. Verfahren nach Anspruch 1,
wobei der Mikro- ganism is from 104 to 108 cells/g.
organismus von Nahrungsmittelqualitat intra- 20      zellullre Peptidasen
produziert, welche keines- 9. A process according to claim 1 wherein the
wegs in wesentlichen Mengen quer durch die incubation is carried out at a
temperature from    Zellmembran hindurch sezerniert werden. 50IC to 55 C
for a period of from 4 to 30 hours.
6. Verfahren nach Anspruch 1, wobei der Mikro- 25      organismus von
Nahrungsmittelqualitgt vor 10. A process according to claim 1 wherein the
pH     dem  Inkubieren einem  Warmeschock unter- during the incubation is
from 5 to 7.5.            worfen wird. 11. A process according to claim 1
wherein the     7. Verfahren nach Anspruch 1, wobei das enzy- incubation
takes place with stirring at 50 to 300   3o  matisch hydrolysierte Protein
in einer Konzen- rpm.                                               tration
von 5 bis 50 Gew.-%, bezogen auf das Gesamtgewicht der Aufschlammung,
einge- 12. A process according to claim  1 wherein a          setzt wird.
flavouring agent is added to the resultant prod- uct.
35   a  Verfahren nach Anspruch 1, wobei die Zelikon- zentration des
Mikroorganismus von Nahrungs- 13. A process according to claim 1 wherein
the         mittelqualit~t 104 bis 108 Zellen/g betragt. resultant product
is pasteurised. 9. Verfahren nach Anspruch 1, wobei die Inkuba- 14. A
process of producing a Maillard reaction   40   tion bei einer Temperatur
von 50 * C bis 55 C meat flavour by reacting a debittered protein
wahrend einer Zeitspanne von 4 bis 30 h prepared by a process according to
any of the      durchgef0hrt wird. preceding claims with a suitable
carbohydrate. 10. Verfahren nach Anspruch 1, wobei der pH- PatentansprUche
45       Wert wahrend der Inkubation 5 bis 7.5 betragt. 1. Verfahren zum
Entbittern eines enzymatisch     11. Verfahren nach Anspruch 1, wobei die
Inkuba- hydrolysierten Proteins mit einem Gehalt an        tion unter
Umr0hren bei 50 bis 300 U/min bitter schmeckenden Polypeptiden, welches
stattfindet. Verfahren das Inkubieren einer AufschlSm-   so mung des
enzymatisch hydrolysierten Proteins   12. Verfahren nach Anspruch 1, wobei
zu dem so mit einem Gehalt an bitter schmeckenden Po-        entstandenen
Produkt ein Geschmacksstoff zu- lypeptiden mit einer Kultur eines
Mikroorganis-    gesetzt wird. mus von Nahrungsmittelqualitat, welcher
befa- hig ist, Peptidasen zu produzieren, welche die  55  1& Verfahren nach
Anspruch 1, wobei das so ent- bitter schmeckenden Polypeptide unter Bil-
standene Produkt pasteurisiert wird. dung von Substanzen hydrolysieren,
welche nicht Menir bitter schmecken, umfaBt, dadurch 4  
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I lj '- t  {             t-U~~~~~~~~ u3 W~~~l
1ll~~~~~lill~~~~lililil111 ill   !\\ |*ll 14. Verfahren zur Herstellung
eines Fleischge-         les/g. schmacksstoffes unter Anwendung einer Mail-
lard-Reaktion, durch Umsetzen eines Proteins,   9. Procede suivant la
revendication 1, dans lequel aus welchem der bittere Geschmack enffemt
l'incubation 6tait effectuee a une temperature worden ist, und welches nach
einem Verfahren   5   de 50 * C a 55 0 C pendant un temps de 4 a 30 gemAB
einem der vorhergehenden Ansprache           heures. hergestellt worden
ist, mit einem geeigneten Kohlenhydrat.
10. Procede suivant la revendication 1, dans lequel le pH au cours de
l'incubation est compris Revendlcatlons                                 10
dans la plage de 5 a 7,5. 1. Proced6 pour supprimer le goOt amer d'une
11. Procede suivant la revendication 1, dans lequel prot6ine ayant subi une
hydrolyse enzymati-        l'incubation s'effectue sous agitation a une vi-
quo, contenant des polypeptides donnant un         tesse de 50 a 300
tr/min. goOt amer, qui comprend la mise en incuba-  t5 tion d'une
suspension de la proteine ayant subi  12. Proced6 suivant la revendication
1, dans lequel une hydrolyse enzymatique, contenant des po-       un agent
aromatisant est ajoute au produit lypeptides presentant un goOt amer, avec
une       r6sultant. culture d'un micro-organisme de qualit6 ali- mentaire
qui est capable de produire des pep-  20  13, Proc6d6 suivant la
revendication 1, dans lequel tidases qui hydrolysent les polypeptides pr6-
le produit r~sultant est pasteuris6. sentant un goOt amer en donnant des
substan- ces privees de goOt amer, caracterise en ce     14. Procedq de
production d'un ar8me de viande que la temperature d'incubation est
comprise       forme par reaction de Maillard, par reaction dans
l'intervalle de 45- C a 60-C.         25      d'une proteine privee de goOt
amer preparee par un proced6 suivant l'une quelconque des 2. Procede
suivant la revendication 1, dans lequel    revendications precedentes avec
un glucide le micro-organisme de qualite alimentaire est      convenable.
choisi dans le groupe consistant en des levu- res, des moisissures et des
bacteries.     30 3. Procede suivant la revendication 2, dans lequel la
bacterie est choisie dans le groupe consis- tant on streptocoques,
lactobacilles et bacilles. 35 4. Procede suivant la revendication 1, dans
lequel Ie micro-organisme de qualite alimentaire est Lactobacillus
helveticus. 5. Proced6 suivant la revendication 1, dans lequel  40 le
micro-organisme de qualite alimentaire pro- duit des peptidases
intracellulaires qui ne sont pas secretees en une quelconque quantite no-
table a travers la membrane cellulaire. 45 6  Proced6 suivant la
revendication 1, dans lequel le micro-organisme de qualite alimentaire est
soumis a un choc thermique avant incubation. 7. Proc~dd suivant la
revendication 1, dans lequel  5o la proteine ayant subi une hydrolyse
enzymati- quo est utilis~e a une concentration de 5 a 50 % on poids, sur la
base du poids total de la suspension. 55 8. Proced6 suivant la
revendication 1, dans lequel la concentration cellulaire du microorganisme
de qualite alimentaire est de 104 a 108 cellu- 5    


