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MSG rel ates either to no Sodium 3 utanate or glutam ¢

15 Finally, it is also known to hydrolyse wheat gluten enzymatically using
commercially available enzymes. The critical points in the development of wheat
gluten hydrolysate (with food approved enzymes) processes are mainly the high
costs of these enzymes, separation of solids from the hydrolysates with high yield
and microbiological protection of the hydrolysates since they are run without or

20 low salt concentrations, at temperatures permissible for certain spoilage micro-
organisms.

The present invention aims to provide a natural and "soft technology"
procedure to prepare seasonings, which is very much desired by consumers these
25 days.

Summary of the invention

30 Surprisingly, it has been found that some lactic acid bacteria strains used in
combination with enzymes may have a synergistic activity in producing savory
bases which are good body givers and contain significant amounts of "in process
produced" MSG (Mono Sodium Glutamate) OR GLUTAMIC ACID. In the
present specification, MSG relates either to Mono Sodium Glutamate or glutamic

35 acid.
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15
In a most preferred embodiment the lactic acid bacteria strain is
Lactobacillus rhamnosus (NCC 858) (CNCM 1-2433).
The ratio of Enzyme : Lactic acid bacteria being preferably of about 1:1 to
20 about 4:1 based on %(w/w) addition of the ingredients.

The hydrolysis may be carried out for a time sufficient for the lactic acid
bacteria to produce 1 to 4 % MSG OR GLUTAMIC ACID in the hydrolysate or to
have a DH of at least 20%. The hydrolysis of the protein-containing material is

25 thus preferably carried out at a temperature of at least about 30-50°C. The pH is
preferably maintained between about 5 to 6. The reaction may be carried out for at
least 12 hours.

The hydrolysate may be further processed downstream by means of

30 thermal inactivation, filtration and / or centrifugation to produce a raw sauce. In a

preferred embodiment, the hydrolysate is pasteurized, salt is added and the
hydrolysate is filtered to separate solids from the liquid phase.

The process according to the present invention has numerous advantages. It
35 efficiently competes spoilage micro-organisms, like coliform bacteria. It is
entirely biological and good hydrolysis of the protein material is obtained.
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15
In a preferred embodiment the lactic acid bacteria strain is selected from
the group consisting of facultative heterofermentative Lactobacilli, Lactobacillus
rhamnosus, Lactobacillus delbrucki, Lactobacillus casei, Lactobacillus paracasei,
Lactobacillus sp.
20

In a most preferred embodiment the lactic acid bacteria strain is
Lactobacillus rhamnosus (NCC 858) (CNCM 1-2433).

In a last aspect, the invention relates to the use of thermotolerant lactic acid
25 bacteria (LAB) strains having the above traits as process micro-organisms for the
preparation of seasonings.

The strains according to the present invention provide a microbiological

protection of the process and a significant elimination of the reducing sugars

30 leading to decreased uncontrolled Maillard reactions, which improves the shelf-
live stability and applicability of the product.

Moreover, the selected strains do not impair the body-giving and taste
characteristics of the hydrolysate and even contribute to an improved body and
35 taste (higher degree of hydrolysis, higher MSG or GLUTAMIC ACID yield).
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With respect to the first object of the present invention, the protein
containing material is from plant or animal origin. Plant protein material may be
wheat gluten, defatted soya-grits, defatted soya beans, corn gluten, rice gluten, sun

20 flower presscake, for example. It is preferably wheat gluten. Animal protein
material such as milk proteins, chicken meal, beef or pork, for example, may also
be used as substrate for the present process. The protein containing material is
preferably used in a dry, powdered form, or as grits.

25 The protein containing material is preferably mixed with water so as to
obtain a porridge/slurry. The resulting slurry is then subjected to a hydrolysis by
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.

30 The enzyme according to the present invention may be any endo- or exo-
peptidase, deaminase, transaminase, glutaminase or amyloglucosidase, for
example. It is preferably used Flavorzyme®, Alcalase®, Dextrozyme®, AMG®.
These enzymes were provided by NOVOZYMES NORDISK FERMENT Ltd.
(Novo Nordisk Ferment AG, Dittigen, Switzerland). The enzyme may be used

35 alone or in combination. The enzyme may be used in an amount which can vary
according to the enzyme used. If a protease is used, the amount is preferably of at
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the amount in the hydrolysate reaction at the start is preferably of about 5x10° to

about 2x10° cfu/g.

The ratio enzyme: lactic acid bacteria is preferably of about 1:1 to about 4:1
20 based on % (w/w) addition of the ingredients.

In a preferred embodiment the present process is carried out by hydrolysing
the protein containing material, by mixing 15 to 30 % of the protein containing
material in 65 to 80% water to obtain a slurry, then adding to the slurry about

25 1.0% to about 4.0 % (based on wheat gluten) of at least one enzyme and about
0.1% to about 1% of a starter (an inoculum) of at least one lactic acid bacteria
strain having a titer of about 10°— 10" cfu/g (in the concentrated starter culture).
The percentages are given by weight based on the total reaction.

30 The hydrolysis of the protein-containing material may be carried out at a
temperature of at least 43°C, and preferably from about 45 to about 48°C. The pH
may be of about 5 to 6. The pH can be maintained by adding acetate buffer pH or
calcium carbonate, for example in the range between pH 5 - 6.

35 The hydrolysis is preferably carried out for a time sufficient for the lactic
bacteria strain to grow by 2-3 log, or to create 1-4% mono-sodium glutamate or
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Then, the hydrolysate may be treated in different ways in order to prepare a
liquid, a paste or a powder as conventionally known.
20
In a preferred embodiment, the hydrolysate is dried (vacuum drying at 60-
90°C at about 15 to 4 mbar for at least 3hours, or spray drying in Niro spray dryer
at an inlet air temperature of 140°C — 180°C and outlet air temperature of about
90°C so as to obtain a powder with a dry matter content of at least 98%. The
25 obtained savoury base may be used in process flavor applications, for example or
alternatively the hydrolysate can be used in liquid seasoning.

In another embodiment, up to 15% NaCl can be added after the hydrolysis,

and the hydrolysate is heated up to about 90°C and kept at this temperature for

30 about 10 minutes to inactivate enzymes and microbial metabolic activity
(pasteurization).

In another embodiment, the inactivated hydrolysate is cooled down and

kept at about 55°C and then filtered either through plate and frame filters or

35 alternatively by using a Hoesch filter press. After filtration a cleared raw sauce
with a TS of 30 — 35% is obtained.
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15 that such hydrolysates contain higher concentrations of reducing substances and
lacks lactate, which is produced during cultured hydrolysis. The cultured
hydrolysates according to the present invention show an increased degree of
hydrolysis and an increased yield of MSG or GLUTAMIC ACID. The cultured
protein hydrolysis process appears to be a selfregulating system, where the

20 parameters enzyme concentration, inoculum dosage, metabolic activity of the
micro-organism, pH of the reaction and temperature are in a dynamic equilibrium
with each other.

The hydrolysates according to the present invention are good candidates for
25 body givers in process flavours and culinary applications (see examples).

In a preferred embodiment, the cultured hydrolysate is used directly in its
liquid or dried form so as to enhance or impart a savory type flavour in culinary
products, for example. The amount of the liquid form is preferably of about 0.05

30 to 750 g per kg of culinary product or petfood product, depending on the required
" flavor intensity. The dried form of the flavouring agent can be used in an amount
0f 0.2-250 g per kg product.

According to another object of the present invention, several strains of
35 thermotolerant lactic acid bacteria (LAB) were screened according to their
properties and physical parameters: food grade and having GRAS status,
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i nventi onway@Q/4qd candi dates for 25 body givers in procagg/fpoaysyer s and
culinary applications (see exanples). In a preferred enbodi nent, the

cul tured hydrolysate is used directly inits liquid or dried formso as to
enhance or inpart a savory type flavour in culinary products, for exanple.
The amount of the liquid formis preferably of about 0.05 30 to 750 g per
kg of culi 1 ch . endi he, r.equir

flavor inf%ﬁé?%l. T~e1ﬁﬁﬂ%§q%%@%ﬂgﬁg?%§&??%gggTﬁﬁgﬂgggﬂ?h%% mﬁgmﬁgggC%n an
anount ofand. 33°850 g per kg product. According to another object of the
present invention, several strains of 35 thernotolerant lactic acid
bacteria (LAB) .were screened according to their properties and physi cal

paraneters: foodgpalgetednbAkhvitagsauesieadsginde. Thewrg1thes@otolerant “(i.e.
PCT/ £P0 / (38R Th GeBeddn 403C Lossr o] bZ@widobh /GkH6888 P pIRkts OFRey also

@
t her not ol erance bet.yween 40 nd 55"C. The se] ect LAB strai.ns ar
f ood- gr adzl.av‘?’h gli“!‘%f PFBr W&f"lﬁ@?ﬁngluf?see _angsmaltg%&. ﬁﬁi@f e HOY gmpalr ?@?‘ 0
and gr ow Huoctidn o thapramess-eorgmesrihs bodegivingsand tawechdractetibtics yf the
nmet abol i zg, h@gg&g aﬁﬁcﬁo ¢ gg&ceTm%]at@gg%gt inpair the function of the

process-enf@l he "body-'gl vi ng an characteristics of the
hydrol ysate and do not produce off-flavours. 10 In a preferred enbodi nment

thej¢AB is sel qptLHdrER8Y bhfhoahAbR ﬂl%’lEABt is%le&id gy kﬁ@ﬁc{.@cgo%sistilﬁ Us

het er of erment ati ye Lactobaci |11, Lactobacillus rhamosus, obaci
del br ueckiof, lasuftaiiyei heferofamentativec bagtobpeill, phraiodgeillugndriwimeasus,

Lact obaci |aégolaitillhsOtlelbrastrtic Ladlobhbillys Pok&i, PueiodttfRis Yhelserbhd Jihe LAB
i s Lactobacillus .rhammosus NCC 8 5 8 (CNCM 1-243 3). The Lactobacill us
rhamosus%&?%ﬁ%ﬁs%’t % AW Cdeposi t ed by way of exanpl e under the
Budapest Treaty at the Collection Nationale de Cultures de

15 In a more preferred embodiment, the LAB is Lactobacillus rhamnosus
NCC 858 (CNCM 1-2433).

The Lactobacillus rhamnosus (NCC 858) strain was deposited by way of

example under the Budapest Treaty at the Collection Nationale de Cultures de

20 Microorganismes (CNCM), Institut Pasteur, 28 rue du Docteur Roux, 75724 Paris
Cedex 15, France, on April 5, 2000, under the reference CNCM 1-2433.

BIOCHEMICAL CHARACTERIZATION OF THE SELECTED STRAIN
25
Lactobacillus rhamnosus (NCC 858)

- Gram positive microorganism, non-motile, non sporulating.

- Rod shaped cells; 0.8 — 1 um by 2-4 um, often with square ends, occur singly or in
30 short chains.

-Microaerophilic micro-organism with facultative heterofermentative metabolism,

production of L(+) lactic acid.

- Catalase negative, production of CO, facultative

- Fermentation of the sugars: Amygdaline (+), Arabinose (+/-), Cellobiose (+),
35 Esculin (+), Gluconate (+), Mannitol (+), Melecitose (+), Melibiose (-), Raffinose (-

), Ribose (+), Sorbitol (+), Sucrose (+), Xylose (+).



20 M croorganismes (CNCM, Institut Pasteur, 28 rue du Docteur Roux, 75724
Paris Cedex 15, France, on April 5, 2000, under the reference CNCM 1-2433.
Bl OCHEM Ghdlg (3resBACTERI ZATI ON OF THE SELECTED STRAI N 25 Lagiiofmeiosdows
rhammosus (NCC 858) - Gram positive m croorganism non-notile, non

sporul ating. - Rod shaped cells; 0.8 - | ptmby 2-4 ~tm often with square
ends, occur singly or in 30 short chains. -Mcroaerophilic mcro-organism
W th facul tatl ve het er of ernentati ve nmetabolism production of L(+) lactic
acid. - gegng duction O C02 facultative - Fernentation of
t he sugars 8 (? rab| nose (+/-), Cellobiose 35 Esculin (+),

A uconat e (+) I\/annltol (+) Mel ecitose (+), Melibiose (-), Raffinose

Ribose (+), Sonfid@thdrombRHEIcAsthe *ihveri%ydrpﬁeqat%s Y@tﬂéb@%ﬂh&’ﬁ&%ﬁ’é}&ﬁm%?
- Gowh ig)%to 48’ gegos&&n&a)ln ano r enbodi nent, the invention, rel ates

to the usdigic AR BAtisTar St t4@PVE "(%lﬁ?B)assPl?Oé’Pﬁ% IH’&W‘ng t he
abov® traigrgardsmp rf@pﬂ&spnepafauon%foyegecmmgﬁ Tior sdlbeted IIe@Brrﬁay b8 wkd in a

seasoni ngs. The selected LAB nn n roc s for arl ng savory
baccs. as dERR IaRPERIbHE EpTEYas o elelifed a5 il RiBMISHeK

cul t uri ng iuwasfourskcthabaglitbding umhgrﬁwﬁaﬁmc&i@@ 1o sus NC@B&Bpf(H examplb;j

| t t

gl ut amat o <Ak iR 16 Yo F gk AuREaTinaf (SORURCTON, & sMibAR 07 0
The LAB stglldﬁﬁ”@t%ﬁd}ilﬁpn@bt NG(MS%@@%%@WSW@%&pr@ﬁecdﬁtlmﬁuwmpau r the body-

gi vigmg and taste characteristics of the hydrol ysate and even contribute to

an inproved b taste (h| her ee of. hydr ol SI S e OR
GLUTAM C ACI D Sﬂél Igé"g StFan P uE &tﬁé ?Sﬁ?stHV%? Hangt HilE %ﬁegggy-cm 15
prot ect i orpivihgt Ael fthaw otharngenstasess thachyalrsiye e amr&veﬁl tontridtiteono ofn t he

reducing improved body and taste (higher degree of hydrolysis, higher MSG OR
GLUTAMIC ACID yield). The LAB strains may also provide a microbiological
15 protection of the flavouring process and a significant elimination of the reducing
sugars leading to decreased uncontrolled Maillard reactions, which improves the
shelf-live stability of the product.
The following examples are given by way of illustration only and in no
20 way should be construed as limiting the subject matter of the present application.
Examples
25 Example 1
Strain NCC 858 was used for the initial experiments to set up suitable
reaction conditions. For the initial trials the pH of the reaction was maintained at
5.8 by dosing NaOH to the system. The reactions were based on the following
30 recipe:
Ingredients % (w/w) based on total reaction
Wheat gluten 22
35 Water 76.25

Flavorzyme® (based wheat gluten) 1



sugars |l eading to decreased uncontrolled Millard reactions, which inproves
the shelf-live stability of the product. The foll ow ng exanples are given
by way ofwiddiggtgiati on only and in no 20 way shoul d be corairpre¢dssas
limting the subject matter of the present application. Exanples 25
Exanple 1 Strain NCC 858 was used for the initial experinents to set up
suitable reaction conditions. For the initial trials the pH of the
reaction was naintained at 5.8 by dosing NaOH to the system The reactions
wer e based on the % ( based on total
reaction Weat gl Eﬁgﬂn%gﬁcg\g?@%é%%ﬁ{ aIgfbgt\cjl‘%lrﬁ{z&lﬁ)e(g)v&L ased wheat
gluten) 1 9 WD 01/ Psstite bufiieEpHi 7.83807 @ ut ami nase C200(§) 1based on wheat
gluten) 0.1 Aceta pH 5.8 0.25 LAB starter 5. 10%y% o499 5
Tabl e 1 sunmari zesL&%gfrafé%EI ts of the growth test with %g% %ﬂdé@%d@/é find
the optimal growh and reaction tenperature in a cultured wheat gluten

hydrel ysat e prm)qm suabhézes: t&@@%ﬂtsb@‘%ﬁe Fﬂbvﬁh'tésﬂ\ﬂﬂhw(@@%% tefhdfthe 10 2

e AT N e )

RS | RS
2 2oTh: GobtinalidioftetBad Fiction tempSe
0.3% d e Prd&8%:23-26%

Table 1:Growth test in cultured process medium
10

Temp'. Cfu/g’ Cfu/g RS’ RS’ DH*

[Oh] [16h] [Oh] [16h] [16]

45°C 1.10° 1.5.10° Glc 0.3% Gle <0.05% | 23-27%
Mal 1% Mal 0.3%
55°C 1.10° 3.10° Glc 0.3% Glc 0.48% | 23-26%
Mal 1% Mal 1.2%
! Temperature of hydrolysis reaction, 2 indicated are the counts for NCC 858 in the
hydrolysate. For coliforms, bacilli, spores the counts were <10 cfu/g after 16h, > reducing

sugars, ¢ degree of hydrolysis as ratio between free o-amino nitrogen and total nitrogen
concentration.
15
The results clearly show (cfu and sugar concentrations) that at 45°C there is
good growth of the micro-organism during the 16h of hydrolysis. Subsequent
hydrolyses have though shown that temperatures up to 47°C are tolerated by strain
NCC 858. Monitoring of the degree of hydrolysis shows that the efficiency of
20 hydrolysis of the enzymes is as efficient at 45°C, as it is at 55°C.

e Determination of possible dosage range for NCC 858 starter in cultured
wheat gluten hydrolysate process

25 It has been shown, that a dosage range for the inoculi between 1.10* cfu/g
and 1.10° cfu/g does not have a negative influence on the hydrolysis.

Microbiological monitoring for coliforms, AMC and AMS showed that
there was good protection exerted by NCC 858 in the entire dosage range.

10



Mal 1% Mal 1.2% 2 Tenperature of hydrolysis reaction, indicated are the
counts for NCC 8 5 8 in the 3 hydrolysate. For coliforns, bacilli, spores
t he count@gMar®ssil0 cfu/g after 16h, reducing 5ugars, 4 deara®103s07
hydrolysis as ratio between free cc-am no nitrogen and total nitrogen
concentration. 15 The results clearly show (cfa and sugar concentrati ons)
that at 45 Cthere is good growmh of the mcro-organi smduring the | 6h of
hydrol ysis. Subsequent hydrol yses have though shown that tenperatures up

to 470C a S ' . i ' f,. 1 he degree of

hydr ol ysi sﬁf %ﬁ%gégfﬁ%ﬁh?ﬁel feqﬁlfadlfg/lgew(%% lgqst%fg’bﬁly%r%%% g%.e t%‘% qu?gﬁgﬂzc)%ﬂéjso is as
ef fi ci ent m@regBngnatesthietcontanainatiag @{)rmteéelmﬁ indhe saw ohatpski bl e dosage range
for NCC 858 starter in cultured wheat gluten hydrol ysate process 25 It has
been shown, that a dosage range for the inoculi between 1. 104 efU g and

1. 106 efu/g does not have a negative influence on the hydrolysis.
M crpbi ol ogical nmonitoring for colifornms, AMC and AMS showed that there was

good protectjon exerted by NCC 858 in t. tire do range. 10

01/ 76391 ﬁcr*FE%é‘{F&a‘Wr@ébeQr%‘?ﬁér W‘E@nﬂ?ﬁﬂ@yﬁeﬁ%ﬁ&éﬁég@ota& rP’\é/g, in
t hese cases eémgymesocul um can no nore dom nate the contamnating flora
present in the raw material. 5 Cultured hydrolysis process with

Fl avorzyme@ Al cal aseg as only enzynes The dosage range of | - 3%
Fl avor zymeg waslheedpsage mangs of skri 8% Flavomyom® se® testcdddethis osebies% i n

al g rial ¥ichge®erhpadded (ohg.10ydnolly $3418S The rRIRSEY &R hg&fbtl&s%%és 10 the
one al read¥ descrj ped above. Tab{e(% Showg éh compari son of the analytical
val ues f oPtpe gtlg@otpége one already described above.

Table 2 shows the comparison of the analytical values for the above quoted

trials, the enzyme versions of wheat gluten hydrolysate. As reference values 2%

15 Flavorzyme®, 0.1% Alcalase® and 4% Flavorzyme®, 1% GlutaminaseC200®,
0.1% Alcalase®) were used.

11



trials, the enzynme versions of wheat gluten hydrolysate. As reference

val ues 2% 15 Flavorzyneg, 0.1% Al cal aseg and 4% Fl avorzyneV, 1%

G ut am nagefRBessnn 0. 1 % Al cal aseg) were used. WO 01/ 763/ f¥einkdgo1l/ 03807
Tabl e 2: Conparison of analytical results for the process using Flavorzynes
Al cal ase@as only enzynes at different dosages. Dosage of Enzyne conc. MG
5 D11' Glc3/ MaJ' RS2 DM Inoculumcfa/g [%WW Non No 2% Fl av, 0.27 24.55
n.a. / n.a. 1.83 32.9 cultured 0.1% Al e hydrolysate Cultured 2. 10° 2%

106 2% Fie s S0 BgeEelfgtadaingtas Y MR fuded! By Miidntoc

.106 2% Fl av
2.10' 1% FiAdgalase®@psonlyengyurs at dofferant dosages. hydr ol ysate 0. 1% Al e

Cultured 2. 106 3% Flav 2.9 33.04 0/0.58 1.05 33.4 hydrol ysate 0.1% Al e

Non No 4% Flav, 19432357 a2 24 29.%1 tHtured—G—0—19%\ e
hydrol ysate is 2 3| 1Dgmgeof 4 EE@’W&%‘OM hYi&Go| ysDHedﬁcthl\M‘bsﬁ]&ﬁc s DMugar s
and ot hersg) !a-u~ F Inﬁ;cﬁlu%' tose , Mong sodi yngl utarmte, Fla
Fl avorzyme(l, dn: nase, Ale Alfcatas (P—Thedata T tabte 2 show
clearly that hydro yq made with onlly 2% Fl avor zyd®@(%™And NCC 858
starter onlyNdaroduce dfod | evelosFofv, t He orral|i D455 | na /na. | 1.83 | 32.9
cultured 0.1% Alc
hydrolysate
Cultured 2.10° 2% Flav, 267 | 3271 | 0.05/0.72 | 1.02 | 32.3
hydrolysate 0.1% Ale
Cultured | 5.10%-1.10° 2% Flav, 2.49 30.6 0/0.67 | 093] 323
hydrolysate 0.1% Alc
Cultured 2.10° 1% Flav, 1.34 2296 | 0.05/069 | 093 | 314
hydrolysate 0.1% Alc
Cultured 2.10° 3% Flav 2.9 | 3304 | 0/058 | 1.05]| 334
hydrolysate 0.1% Alc
Non No 4% Flav, 1% 3.2 35.7 na./na. | 224 | 29.7
cultured Gln, 0.1%Alc
hydrolysate
! degree of hydrolysis > Reducing substances (sugars and others), *> Glucose, *

10

15

Maltose,
Alcalase®.

> Mono sodium glutamate, Flav: Flavorzyme®, Gln: Glutaminase, Alc :

The data in table 2 show clearly that hydrolysates made with only 2%
~ Flavorzyme® and NCC 858 starter only, produce good levels of the quality
markers MSG or GLUTAMIC ACID and DH. The data are comparable to process
conditions where a hydrolysate was made with 2% Flavorzyme® and 0.75%
glutaminase (Glutaminase C200®) and starter NCC858 (data not shown). In other
words the addition of commercial glutaminase does not improve the MSG or
GLUTAMIC ACID yield or the degree of hydrolysis in the cultured process.

The process using only 2% Flavorzyme and 0.1% Alcalase but no starter
results in a significantly lower degree of hydrolysis and only base levels of MSG
or glutamic acid.

12



10 markers MSG or GLUTAM C ACI D and DH. The data are conparable to process
condi tions where a hydrol ysate was nade with 2% Fl avorzynea and 0. 75%

gl ut am nage) (19sstiam nase C2002)) and starter NCC858 (data pratrmhpeyddy. | n
other words the addition of commercial glutaininase does not inprove the
M5G or GLUTAM C ACID yield or the degree of hydrolysis in the cultured
process. 15 The process using only 2% Fl avorzyne and 0. 1% Al cal ase but no
starter results in a significantly |ower degree of hydrolysis and only

base | evel : I & 8 ocess
condi 1 ond HerR bk B Btraie) DOV A es el GRS )
conpar abl shpwsepmpatable m&smrtbowww% Hlaeorzgmeo Al %aAbglasamndlqz%
G ut am nasgButARna¥e Co00Sede ulgd.summari ze additi on of starter NCCB858 to the

hydrol ysi s, system hel p 5.reduce t uant | avor zyl - ne@ and

o ows o 8 MRS RARGE Shater N T hirobine St b

?m tséreddwbeme dheu anmydbﬁlh‘/lsmz@;frﬁz@l mﬁeazow@rt@panmﬁmaaa tﬁél@mﬁﬁté@&d vﬁy base
or drie r sat e). order to .prepar cul ture eat

gl uten hy a@é& é’?t&eé ‘3\7}%‘@8%1 O%dzlu&wé%fj}”be?ﬁ &B@@%@%ﬁé%t% of water to
obtain a slurry. The obt ai ned sl urry is then hydrolyzed, by adding 1%

Fl avor zynmeS (based on wheat gluten) and 0.1% of Al cal aseg and 1% of a

Ui ter of SRAEbRA I PEAOR T AHYHEY gl o At S a0t 5 6

by Hdding acetate buffer pH 5.8 to 0.25% (ww) and the reaction is carried

out at 45-48' G, dyiing, 16 Péﬁ‘éré cutfir &P i tﬁl@fgﬂcﬁ%o%'a{é”% (%.Jy&'f wr%gﬁt €.

20 Then, the hydraolysat’e ts vacuum r for
~3  hours gé@teasls ﬂmX@@tnaﬂﬁ 62 % Ghayeater ch@ tﬂ@hﬂé}urﬁésﬂ%@ dotpined slarry dpdbemt  of

at least hydrolyzed, by adding 1% Flavorzyme® (based on wheat gluten) and 0.1% of
Alcalase® and 1% of a starter of Lactobacillus rhamnosus (INCC 858) (CNCM I-
15 2433) having a titer of 5x10° cfu/g.

The pH for the hydrolysis is maintained at about 5.8 by adding acetate buffer
pH 5.8 to 0.25% (w/w) and the reaction is carried out at 45-48°C during 16 hours
~ so as to obtain the cultured hydrolysate.

20
Then, the hydrolysate is vacuum dried at 66°C at about 15 to 4 mbar for >3
hours so as to obtain a powder. The powder has a dry matter content of at least
98%. This powder may be used as described in example 5.
25

Example 3 : preparation of a raw sauce (liquid savory base)

A cultured hydrolysate is prepared as described in example 2. After the

hydrolysis 15% of NaCl is added. The hydrolysate is then heated up to about 90°C

30 and kept at this temperature for about 10 minutes to inactivate enzymes and
microbial metabolic activity (pasteurization).

The inactivated hydrolysate is cooled down and kept at about 55°C and

then filtered by using a Hoesch filter press. After filtration a cleared raw sauce

35 with a TS of 30 — 35% is obtained. This raw sauce may be utilized for the
preparation of seasonings (cf example 4).

13



98% This powder may be used as described in exanple 5. 25 Exanple 3 :
preparation of a raw sauce (liquid savory base) A cultured hydrolysate is
prepared @% degsii bed in exanple 2. After the hydrolysis pka%mioddae 1s
added. The hydrolysate is then heated up to about 90'C 30 and kept at this
tenperature for about 10 mnutes to inactivate enzynmes -and m crobial
nmetabolic activity (pasteurization). The inactivated hydrolysate is cool ed
down and kept at about 55'C and then filtered by using a Hoesch filter
press. After filtration a cleared raw sauce 35 with a TS of 30 - 35%is
obtained. This raw sauce may be utilized for the preparation of seasonings
(cf exanpl e 4) .Thesragpseuser e@o 2lspCy EFEOraREoandTHacuuay dsiedcand thenamslbed e
evapor at edn@nglpYauTH betidapdal BRA BY Ideddn dithfnPaRPNARS: apbllicaBAYEST can
then be used 1h culjnary and fl ayaor applications as dennns#)ated I'n
exanyles egprnstratasl ipeepIEes;d andidqui d seasoning In order to prepare a

| i qu?d seasoning, the following ingredients are m xed together in a
stirred r qaeimpleld : I@i@demdningul t ured wheat gluten hydrolysate with
enzynmes 50 15 Water 33.8 Salt 13 Acetic Acid 0.5 Lovage Flavor 0.1 MG
2.0 20 Caranel Color 0.6

In order to prepare a liquid seasoning, the following ingredients are mixed
together in a stirred reactor :

10
Ingredient [%]
Cultured wheat gluten hydrolysate
with enzymes 50
15 Water 33.8
Salt 13
Acetic Acid 0.5
Lovage Flavor 0.1
MSG 2.0
20 Caramel Color 0.6
The mixture is then pasteurized at a temperature of 95°C during 15 minutes
and, subsequently the seasoning is transferred into brown bottles for storage and
application tests.
25

Example 5 : Application in a culinary product (soup)

This example demonstrates the use of the cultured hydrolysate powder
30 prepared as in example 2, as a flavour ingredient for a culinary application
(mushroom soup). The soup has the following composition :

Ingredient [%]

Onion powder 0.5
35 Cultured wheat gluten hydrolysate

with enzymes (powder) 13.6

14



The m xture is then pasteurized at a tenperature of 95" C during 15 m nutes
and, subsequently the seasoning is transferred into brown bottles for
storage aw@ o1@@phi cation tests. 25 Exanple 5: Applicati on ggr/eposbgonary
product (soup) This exanple denonstrates the use of the cul tured

hydr ol ysate powder 30 prepared as in exanple 2, as a flavour ingredient
for a culinary application (nushroom soup). The soup has the foll ow ng
conposition: Ingredient 1% Onion powder 0.5 35 Cultured wheat gluten
hydrol ysate with e ( er) 13.6 14 WD 01/ 7 1 PCT/ EPO1/ 03807
Modi fied starch 12@‘5@%@%\% powder 11.4 \heat our 13.0 Salt 2.4 5
Mushr oom powder 6. Skimomilkinowdeat creaner 11.6 Mlltddextrin 18.0 Fat | |
10 Al the ingredi aghsaigum xed together in a coqﬁqyti onal m xer. The soup
is adry culinary powder. 100g of powder are m xed with 800 m of water
and 200 m parti aﬁ%@t skimmed nilk and cooked for Z%ninutes (simering). 15
Exanpl e 6 : petfoodvastirposi powderA M xture is prepag.ed from70 % of poultry
carcass, pig Iungsfl\?nd bﬁﬁ% | iver (ground), 18 %.qf_wheat flour, 8 % of
water, and 0.2 %o ?rﬂﬂ} % GFRAREd hydr ol ysat e '?)repared in exanple 2,

vitam ns and i nor gavaktodeadttis. 20 18.0
Fat 11
10 All the ingredients are mixed together in a conventional mixer. The soup is

a dry culinary powder. 100g of powder are mixed with 800 ml of water and 200
ml partially skimmed milk and cooked for 5 minutes (simmering).

15 Example 6 : petfood composition
}

A mixture is prepared from 70 % of poultry carcass, pig lungs and beef
liver (ground), 18 % of wheat flour, 8 % of water, and 0.2 % of liquid cultured
hydrolysate as prepared in example 2, vitamins and inorganic salts.

20 |

This mixture is emulsified at 12°C and extruded in the form of a pudding,
which is then cooked at a temperature of 90°C., It is cooled to 30°C and cut in
chunks. 45 % of these chunks are mixed with 55 % of a sauce prepared from 98 %
of water, 1 % of dye and 1 % of guar gum. Tinplate cans are filled and sterilized at

25 125°C for 40 min.

This petfood has a pleasant flavour as perceived by smelling the sample.

15



This mxture is enulsified at 12' C and extruded in the formof a pudding,
which is then cooked at a tenperature of 90'C., It is cooled to 30'C and
cut in chWgke3dd % of these chunks are m xed with 55 % qicToEmadssd7
prepared from98 % of water, 1 % of dye and 1 % of guar gum Tinplate cans
are filled and sterilized at 25 125" C for 40 mn. This petfood has a

pl easant fl avour as perceived by snelling the sanple. 15 WD 01/76391

PCT/ EP01/ 03807 dCdains 1. A process for the preparation of a cultured
savoury bisl img\hi ch conprises hydrolysing a protein-containing nmateri al
using a conpbi nation of at least one 5 enzyne with at |east one

thernotol erant lactic acid bacteria strain selected for its ability to

provi de a gl \t 8¢5 I W : r j i . rein
the. hydr o ysat C?‘%CE?S? Fori i ¥iodiration 4 Al OF1ARSA 3GCBHE) Bsc, Owlitch Prhprithle
i nact i vat i onlYGIOPSing pdHoiCoRtasEAL MMatgHak VHRg @ eombingtiga featdepsipitauce.

3. A processemgeny diithdait least! ctienthbrbtoleraMRESE AcidBadiédd SirfinCRMRED Y
material is . frolin pLant or, ani}gal . Ori %I{] 15 4. A process according to
claim3, whelSrRURL BISELS A SRBANIRATE AG ¥ erial is wheat gluten, rice
protein, soya, corn gluten, sunflower presseake, ml|k proteins and ani nal
prot ei ns. »5. r.oGe cardi [g: I 4, i g ratio
enzyne : |2ac ﬁ%ﬂ%cg% %C(S:clog&]glgctg e(£r1|g%1lrl gf ?Q}eeﬁ&%stﬁgﬁl @%I&tg 51;%1% @ﬁﬂ%{ %hgcgégeéi on %
(w w) additi&enstreane by mgarsipEthesmab inagtivetiersEltatioor alidigr centoifiegatforc| ai ms
1 teyS, in waighghbea ene¥%aBcd. S an exo- or endo- protease, deam nase,

car bohydrase or anyl ogl ucosidase. 25 7. A process according to claim®6, in
whi ch the enzynme is Flavorzyne(M Al cal aseg, Dextrozyme(V or AMGS or

gl utam nage £380@ssthccbrdih@e@SRIMACCOF 2] Whetetn Bepioteifil BnEninglBatérial i Whi ch
t he enzyne ) useld jn an .
om plant or animal origin.
15 4. A process according to claim 3, wherein the protein containing material is
wheat gluten, rice protein, soya, corn gluten, sunflower presscake, milk
proteins and animal proteins.

5. A process according to one of claims 1 to 4, wherein the ratio enzyme : lactic
20 acid bacteria strain is of about 1:1 to 4:1 based on % (w/w) addition of the
ingredients.

6. A process according to one of claims 1 to 5, in which the enzyme is an exo- or
endo- protease, deaminase, carbohydrase or amyloglucosidase.
25
7. A process according to claim 6, in which the enzyme is Flavorzyme®,
Alcalase®, Dextrozyme® or AMG® or glutaminase C200®.

8. A process according to one of claims 1 to 7, in which the enzyme is used in an
30 amount of at least 0.2 % (protease) or 0.05% (carbohydrase) by weight based
on the total reaction.

9. A process according to one of claims 1 to 8, in which the thermotolerant lactic

acid bacteria is selected from the group -consisting of facultative

35 heterofermentative Lactobacilli, Lactobacillus rhamnosus, Lactobacillus
delbrucki, Lactobacillus casei, Lactobacillus paracasei or Lactobacillus sp.
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30 anount of at least 0.2 % (protease) or 0.05% (carbohydrase) by wei ght
based on the total reaction. 9. A process according to one of clains 1 to
8, i n whiglpdimesdihernotolerant lactic acid bacteria is selaeEmdoigoom t he
group consisting of facultative 35 heterofernentative Lactobacilli,

Lact obaci | | us rhamosus, Lactobacillus del brucki, Lactobacillus casei,

Lact obaci | | usparacasei or Lactobacillus sp. 16 WO 01/76391 PCT/ EPO1/ 03807
10. A process according to one of clainms 1 to 9, wherein the lactic acid
bacteria is Lactobacillus rhamosus (NCC 858) CNCM 1-2433. 5 11. A process
according to one of claims | to 10, in which the lactic acid bacteria 1is
added in tIReAfRrogewr acgosdingtte ongpfiokyms 1 fa 8y wherei dle laptic po8l bacteria @ |

cfulg, in anLoaBBHEILS Y haknbeastNeC %ss@l@cm%mgw/w) 12. A process
according to one of clainms I to 11, whérein the hydrolysis is carried 10

out for a tinme sufficient for the lactic bacteria strain to grow by 2-3
| 0g,5or tdl. Areacesslddonding-ts @hic W Ghivisanes ¢ 0 YSEhidthtHeacty de@l bacddga Or

to have a degr of ydrolysis of at.l|east. 20% ) 1Pr acess

accor di ng tol%gar@(ggf&él?é/ag%@ %P? Bta%ﬁ%?wn&mt&tﬁf f’ﬁ@b(PWdﬁUﬂa;sllﬁo i §%{/§r1rni%l 15
out at 43' C amgshi)f aftleast 051 te0 5o (w/wi)me of at | east 12 hours. 14. A
process according to one of clains 1 to 13, wherein a slurry containing 15

to 30%of the protein cgontaining material and 65 to 80% of water, is

hydr ol yzed2. Aspregess acsondimgtto gne [of giimerletoehlykersinc thedyy dedkys i is yoasied
conpy ned W t §uOfop a2f8mle t1h&i OB ' SIRY b§2- LN titer
of about 1.101 Eé ioq Cfosl}zg?ﬁil} ?ﬂamgé?r%tbcﬁgfﬁ?ﬁig ﬁ?{éfa?t 0, %§t20§g¥g585f()(vv/vxl).
15. The use 9¥ /e rmponersediym ghirtamate MYPG)HG the Isrkobmalgy & it haveq 14,
as body gi vésgrea of hgdesgsik (BYOWT .at asflB0%Ihe use of a savory base prepared
according to one of clainms | to 14, for the preparation of seasonings,
flavours and culinary or petfood products. 17. An isol ated thernotol erant

| actic acild. Bgubeedsacsording te eheof eldirherl totl?, abishitly techydrolysis is carried

15 out at 43°C —48°C, at pH 5- 6 for a time of at least 12 hours.

14. A process according to one of claims 1 to 13, wherein a slurry containing 15 to

30% of the protein containing material and 65 to 80% of water, is hydrolyzed

, using 1 to 4% of at least one enzyme such as Flavorzyme® combined with 0.5

20 to 2% of a lactic acid bacteria starter having a titer of about 1.10°-1.10° cfu/ g,
in an amount of at least 0.1 to 0.5 % (w/w).

15. The use of a savory base prepared according to one of claims 1 to 14, as body
giver in process flavour.
25
16. The use of a savory base prepared according to one of claims 1 to 14, for the
preparation of seasonings, flavours and culinary or petfood products.

17. An isolated thermotolerant lactic acid bacteria strain selected for its ability to
30 provide a glutaminase activity.

18. An isolated strain according to claim 17, which is selected from the group
consisting of facultative heterofermentative Lactobacilli Lactobacillus
delbrueckii, Lactobacillus casei, Lactobacillus paracasei and Lactobacillus

35 rhamnosus .
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30 provide a glutam nase activity. 18. An isolated strain according to
claim17, which is selected fromthe group consisting of facultative

het er of erweydigksoe Lactobacilli, Lactobacillus del brueckipcr/tmshsdaaci || us
casei, Lactobacillus paracasei and Lactobacillus 35 rhamosus. 17 WO

01/ 76391 PCT/ EPO1/03807 19. An isolated strain according to claim17 or

18, which is Lactobacillus rhamosus (NCC 858) CNCM 1-2433. 20. The use of
an isolated strain of lactic acid bacteria according one of clainms 17 5 to

and cul | nay o RUOSORR A ieing, 1 BLERAIT NS WRER Y i epde Rl S

1
accor di ng to’”@ﬂ’ﬁ’ﬂ@ﬁ@C(N@(E 88 HaMi bX43d.t h at |east one enzyne. 10 22. The

use according to clainms 20 or 2 1, wherein the ratio enzyne : lactic acid

bacteria strain is of about 1:1.to 4:1, ba on % (W W, addition of the
i ngr edi ent%d- ﬂ}g use of an 1sola%ed strain of?ac‘uc acs13 %acterlaoa(ccor ing one of claims 17

5 to 19, as process micro-organism for the preparation of seasonings, flavours
and culinary or petfood products.

21.The use of an isolated strain according to claim 20, in combination with at
least one enzyme.
10
22.The use according to claims 20 or 21, wherein the ratio enzyme : lactic acid
bacteria strain is of about 1:1 to 4:1 based on % (w/w) addition of the
ingredients.
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