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Frdzén' Starter of yogurt The present invention relates o HJ)LW\EPS for the
pr-ep&ration of a frozeh starter for the din Hé @lg:c_:ﬂ ggég&il k, and the

frozen starter obtained by 5 this process - cKRgwg thatjla culture of
| actic bacteria can be preserved by freezi ru_w.i_hﬁ-%apﬁv-% =¥Png2h 57 3P1

maki ng yogurt. SughoesldtarderalcdO yicRpu¥rd starter, can either be
reactivated by nmeans of a_preculture 10 bef ore bei

_ ; ng}su?terﬁd for

i noculating mlk, or be REFERRYT IOV ERERRRf FE2BRSFoe 3 oPTPRBRRI £PFng
mlk to make it ithe ypgeparathon &S 307Trézethesstabeert hfopr eqiewr atlivectf
a frozen starter qf xgﬁ 1. ich ] e bV d e S| l o
‘inoculating mlk. Th :églp?y(;cégs]s'{lﬂ%'c?%%a b%%e??gggéeséfgg\t}ﬁyi kﬁggag}ﬁ{ihé}'i C
medi um concer® r attdds PraaRFF .ot ect ant, nanely gl ycer ophosphoric acid, is

added, and the bacteria arg tignihpgnent e (&M tharhes éfaﬁééﬁiésbacteria

subsequent|ly reactivated by precul turi ng- It 20 In a synthetic nmedium or
in mlk together W&h PRePERFSFVECetantregrdngt With renviswy trusing it

i nocul ating m |k tfyrakking i PéQui®gUshch EqualilyurEP 83484 t3riedc isthetel)e
preparation of a frozené_igaelrteé for_the, dlregt i nocul atlonfof mlk. 25 In
this process, |acti® b& Fa 8Fe TPV YRS s\ nh@eans of a preculture

10 before being used for inoculating milk, or be used

directly, in the frozen form, for inoculating milk to
make it into yogurt.

Thus, US 3975545 describes the preparation of a
frozen starter of yogurt which is reactivated before
15 using it for inoculating milk. In this process, lactic
bacteria are grown in a synthetic medium, concentrated,
a cryoprotectant, namely glycerophosphoric acid, is
added, and the bacteria are then frozen at -20°C. This
starter is subsequently reactivated by preculturing it
20 in a synthetic medium or in milk together with the
cryoprotectant, and it is then used for inoculating
milk to make it into yogurt.
Equally, EP 0378478 describes the preparation
of a frozen starter for the direct inoculation of milk.
25 In this process, lactic bacteria are grown in a synthe-
tic nutrient medium which comprises, in particular,
polyphosphate salts for solubilizing the casein, and
the culture 'is concentrated and then frozen. Such a
starter, once frozen, comprises approximately 10° to
30 10* colonies of live cells per gram, or cfu/g (cfu
being the abbreviation of colony-forming unit), and is
typically used for direct inoculation at a
concentration of 0.01-0.1%.
However, the 1lactic Dbacteria in a frozen
35 starter used for direct inoculation have been subjected
to stress factors which affect the capability of
ferménting milk in a normal way.
These stress factors can be due, for example,
to culturing bacteria in. a synthetic nutrient medium
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tic hut r4 ent medi um whi ch conprises, in- particular, polyphosphate salts for
sol ubilizing the casein, and the culture is concentrated and then frozen.
Such a starter, once frozen, conprises approxinmately [err] to 30 [err]
colonies of live cells per gram or cfu/g” ?cf‘u bei ng the abbreviation of
col ony-form ng unihdse aodmpsstiyponaldifferssatbre for ledsr @ddely rfxm atheon
at a concentrat|j . -0.4% .quyvev th | agt i bact erj | a
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stress factors whhetabélésm whéchapabipdeylyfadapredt teg fermenting murlial
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a synthetic nutri%%?&jﬁg%fum . -2- 164525%%%159{:??%%95:&?]! e?s%’%nn%rp rfélr&
wi dely from the cespbsifugatdenpi | lgndrhare t hehpreferpa @dws opdigturbed.

met abol i sm whi ch F$nR00¢| yaadapbpeotectahtelld RG-adiltiordzlua} ladddd'&o the

bacteria are concenfrated, for exanple by 5 centrifugation, d re

therefore also ﬂViFHFEeB?Ef?Fﬁa?Fggz&nE%/fSpIaoq‘té"(?[aﬁﬁm:lgesctt rr;{?)‘? t?%l%‘m“-

added to the cult freebthgr e Howewzmg tSess toypppdeattahescelans dson have
an inhibitory effect on bacterial growth.

10 Once the live bacteria of such a starter have
thus been disturbed, only a fraction of them is really
capable of fermenting milk and thus of producing lactic
acid. It was thus found that less than 10% of these
inoculated bacteria efficiently ferment milk. It would

15 therefore be highly interesting to increase the level
of fermenting activity of a frozen starter.

It is an aim of the present invention to
overcome the disadvantages of the prior art and thus to
propose a frozen starter for the direct inoculation of

20 milk having a level of fermentation activity of over
10%, preferably over 95%.

To this end, in the process for preparing a
frozen starter for the direct inoculation of milk with
a view to making it into yogurt, lactic bacteria are

25 grown in milk at a temperature of 40-45°C until a pH of
4.3-5.5 is reached, and the culture is then frozen
directly. .

The invention furthermore relates to the frozen
starter and to its use for making yogurt.

30 Thus, the process for the preparation of a
frozen starter according to the present invention has
the advantage of dispensing with a synthetic culture
medium and with a device for concentration. This
process 1is therefore particularly uncomplicated and

35 simple to carry out.

Moreover, it has surprisingly been found that
the frozen starter according to the present invention-
has a level of fermentation activity of over 95%, which
means that amongst the 1live bacteria which have



freezi ngr However, these cryoprotectants can al so have an inhibitory effect
on bacterial growh. 10 Once the live bacteria of such a starter
have thus been disturbed, only a fraction of ;themis really capable of
fermenting mlk and thus of producing lactic acid. It was thus found that
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the present invention has the adyanta age. 0 of di spensing with a synthetic
culture 10 10 times more live ¢

_ Finally, this process can be carried out
without using a cryoprotectant, in particular in the
case of preparing a frozen starter of streptococci.

In the text which follows, the term "strepto-

15 cocci" comprises the lactococci and the streptococci
according to the novel nomenclature (Bergey's Manual).

To carry out the present process, at least omne
strain of streptococci and/or at least one strain of
lactobacilli, for example, can thus be grown in milk.

20 Amongst the streptococci, Lactococcus lactis subsp.
lactis, Lactococcus lactis subsp. cremoris, Lactococcus
lactis subsp. lactic biovar diacetylactis, and Strepto-
coccus thermophilus are thus preferably used. Equally,
Lactobacillus delbrueckii subsp. bulgaricus,

25 . Lactobacillus acidophilus, Lactobacillus helveticus,
Lactobacillus casei subsp. casei, and Lactobacillus
delbruckii subsp lactis, for example, (Bergey's Manual
of  Systematic Bacteriology, vol 2, 1986) can be used
from amongst the lactobacilli. - '

30 To  prepare the starter o'f " the present
invention, it is possible, in particular, to inoculate
the milk with a fresh preculture of each bacterial
genus or species used and/or with a fresh preculture
comprising a mixture of the bacterial genera and

35 species used. Moreover, the preculture medium can be a
synthetic nutrient medium conventionally used for the
laboratory culture of lactic bacteria, for example the
MRS medium (De Man et al, 1960) or a milk-based medium,
for example the MSK medium, which comprises 10% of



medium and with a device for concentration. This process is therefore
particularly unconplicated and 35 simple to carry out. Moreover, it has
surprisingly been found that the frozen starter_ according to the present
invention has a level of fernentation activitly of over 95% which nmeans
that anpngst the réegenphitured BDowdered cskimmesl wilki aad 4/d8zi00§ pants
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formation of lactic acid. Thys, the starter which is provided b
present inventi onthsregﬁam &lds messidikitdes |®E uhPPFuiLPth% i"’éé@h@alea ¥H

which is traditiofgkef Erepddpriacuiltiirdss, téa@myofnwhhehorddﬁiprafseé 4rie0 ck 8,
as rapidly as_can_be doqafmath a_tr dLéJong grozen tarter for dl%ect
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cells. Finally, t Bisfprenesgenus wer cepedies ouThed tthoculusi of ®ach fresh
Cryopr et ant | BpBa Lo LAl £858 oo PLER AR HUUAF Ul o
the fermentation time required for ach1ev1ng the final
pH, and on the strain, or strains, of lactic bacteria
10 used. Finally, it 1is preferred to prepare the fresh
preculture by making several successive precultures of
strains which  have initially been frozen or
lyophilized, and the milk is inoculated with this last
preculture, in general the third, taken at the stage of
15 coagulation of the preculture medium.
Other forms of direct inoculation, for example
with lyophilized cultures, can also be used. _
Preferably, 3-10% of glycerol are added, prior
to freezing, to a culture which comprises, in
20 particular, lactobacilli. Such a culture can thus
comprise, 1in addition to the lactobacilli, another -
species or genus of bacteria, for example one or more
strains of streptococci. The addition of glycerol makes
it possible to 1increase the survival of these
25 lactobacilli when freezing and thus to obtain a starter
of the present invention having a level of fermentation
activity of above 95%. However, it must be noted that
such an addition is not a necessary condition for
obtaining a starter according to the present invention
30 which has a level of fermentation activity of over 10%.
Equally, lactic bacteria can be frozen in a
traditional manner, for example between -20 and -30°C.
Finally, the milk may be sterile skimmed milk
or sterile reconstituted skimmed milk, that is to say
35 reconstituted £from wmilk powder and sterilized at
110-120°C for 20-40 minutes, for example. This milk can
furthermore comprise 1% of yeast extract so as to

improve growth of the bacteria when preparing the
starter.



15 cocci" conprises the |actococci and the streptococci according to the
novel' nonencl ature (Bergey's Manual). To carry out the present process, at

| east one strain of streptococci and/or at_lgast one strain of

| actobacilli, for exanple, can thus be grown in mlk. 20 Anongst the
streptococci, Lactococcds d afirst pubfSerredcembodimentcaxf uthe gprocess
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streptococci used in the form of a mixture, and/or a
plurality of fresh precultures of each species or
strain of streptococcus used. In particular, at least

15 one strain of Streptococcus thermophilus is grown in .
this manner.

In a second preferred embodiment of the process
according to the present invention to obtain a starter
of lactobacilli having a maximum level of activity, the.

20 lactobacilli are grown at a temperature of 41-44°C until
a pH of 4.6 to 5 is reached so as to obtain a cell
density in the order of 10® to 5.10° cfu/g, and the
culture is then frozen directly.

It is thus possible to grow a plurality of

25 species or strains of lactocbacilli in the milk. The
inoculum of lactobacilli «can be either a fresh
preculture comprising the species or strains of
lactobacilli used in the form of a mixture, and/or a
plurality of fresh precultures of each species or

30 strain of lactocbacillus used. In particular, at least
one strain of Lactobacillus delbruckii subsp.
bulgaricus is grown in this manner. _

In a third preferred embodiment of the process
according  to the present invention for obtaining a

35 mixed starter comprising a mixture of lactobacilli and
stfeptococci having a maximum level of fermentation
activity, said bacteria are grown at a temperature of
41-44°C until a pH of 4.5 to 4.9 has been reached so as
to obtain a cell density in the order of 3.10° to 5.10°



-4- reconstituted powdered skimred mlk and 1/10,000 parts of a

comercial yeast extract. One contenplates therefore all possibilities
of inoculation with one or nore fresh precul tures, each of which conprises
one or 5 nmore strains of lactic bacteria which can be froma different
genus or speci es. ¢t gi.nead pheofeuddsire ries itheme dindaere digreaduly .added in an

anount whi ch depends on t g, d e pRRLLRON. éif’ sqgub%ed fcgr&?g §¥'beg%{',ﬂfe
final pH and on the strain, or strains, l'acti ¢ bacteri
Finally, it is pCOMPTASing pRepscacrRe fIRETLeS coul mEnaing neki hacteviaal

successi ve precul t\ié%.% Ph HHedl fSrm WH CA mikRY&e éﬁ‘d?éf" lay plxﬁeﬂrhty of
frozen or lyophilized, and the mlk_is inoculated with this |ast

precul ture, imr gerféeal {PESEWE Fares apén each h%e’%‘t‘%geSBFciES WoaFeA3d oRL of

the precul ture nmedasterGuirerused s Iaf pliritdeiuliargcutlais obult Ovats@Migtutréh
| yophi lized cul tur can,_al so be used. Pr eferablays) 10%§f gl )écerol are

added, prior to Toeez}F?iﬁterl?o cgn cu??‘ﬂ?ﬁlsﬁhl orrpr? SpPRosgect
parti cul ar, | actosdatiive tudie lactnbdaild i cafor tekxampﬂc&mrl.se, in
addition to the |lactobacildje 2RQLRR"T starter is also an object of the
10 present invention. In fact, it will be found, sur-
prisingly, that more than 95% of the cells which have
survived freezing are capable of producing lactic acid.

The use of the frozen starter for making yogurt
is also an object of the present invention. In fact,

15 such a starter ferments milk as rapidly as a
traditional starter can do, while the latter contains
at least 10 times more 1live cells. Thus, it is
preferred to use the starter, which forms an object of
the present invention, at a concentration of 0.01 to

20 0.1% in milk.

The process and the frozen starter according to
the present invention are illustrated in greater detail
in the examples which are given hereinbelow by way of
illustration. The percentages are given by weight.

25 These examples are preceded by a brief description of
the drawings. '

Drawings _
Figure 1: Preparation of a set yogurt. The pH
30 of two milks which are fermented with cocktails of
different frozen starters is shown as a function of the
fermentation time. '
Figure 2: Preparation of a stirred yogurt.' The
pH of two milks which are fermented with cocktails of

35 different frozen starters is shown as a function of the.
fermentation time.

Example 1 ' : .
A frozen starter of a commercial yogurt strain



speci es or genus of bacteria, for exanple one or nore strains of ~
streptococci. The addition of glycerol makes it possible to increase _
the survival of these 25 | act obaci | I i \M9en freezing and thus to obtain
a starter of the present invention having a I'evel of fernentation activity
of above 95% Howsleftreptamsdcie thtxrmbpihiusuch prepaickd | as fclluis .a

necessary condition for t t h
invention 30 which hasolg %evgnﬁlgdf r?{eﬂneﬁ' alf%%&g%{’]l w‘?ea ‘f%lsq'hgse{%s% of
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minutes. The sterile reconstituted milk is subsequently
10 inoculated at a ratio of 1% with the third preculture
taken at the stage where the medium coagulates, and the
mixture is incubated at a temperature of approximately
42°C until a pH of 5.1 is reached and then cooled to a

temperature of 4°C. Finally, the batch is frozen at -75°
15 C.

Example 2

A frozen starter of a commercial ropy vyogurt

strain of Lactobacillus delbruckii subsp. bulgaricus is
20 prepared as follows.

The same skimmed and sterilized milk as
described in Example 1, which comprises 1% of yeast
extract, 1is used. A commercial strain of £rozen L.
delbruckii subsp. bulgaricus is reactivated by several

25 successive precultures in sterile MSK medium. The

sterile reconstituted milk is subsequently inoculated

at a ratio of 5% with the third preculture taken at the

stage where the medium coagulates and the mixture is

~ incubated at a temperature of approximately 42°C until a

30 pH of 4.8 is reached and subsequently cooled to a

temperature of 4°C. Then, 5% of sterile glycerol are
added, and the mixture is frozen at -75°C.

Example 3
35 A frozen mixed starter comprising a mixture of
two commercial strains of Streptococcus thermophilus
and a traditional ©ropy strain of Lactobacillus
delbruckii subsp. bulgaricus is prepared as follows.
The same skimmed and sterilized milk as



activity, streptococci are grown at a tenperature of 5 [err] until the pH
has ‘reached 4.9 to 5.2 so as to obtain a cell density in the order of [err]
to [err] cfu/g, and the culture is then frq;qp directly. It is thus
possible to grow a plurality of species or strains of streptococci in the

m k. The 10 i ndegcydbegi- iBt AR Ccil, cWhiche absehagomprigessp¥ of

precul ture conpri glelgtt @gctg@%ilegsoqgﬁtsrtapg_@p%freg.rept ococci used in the
formof a mxture, and/or _a plurality of freSh precultures of each species

or strain of streptococcudUsEBLs| btk ithaze is pdded 155 edst FERRR of
Streptococcus thepiepiltuyed sofir eathi sdfiinh NBANGE.. tHefmSGSEINGL Ppeépired

enbodi nent of _the _progess .according to the_ present, i nvention to obtain a
starter of |actob&& quscfﬁ%eﬁg Jefln%ﬁ‘% Tl %v@fl%o%‘acn%/v?t?e?ﬁep’fﬁcuigure
| act obacil1i are @fowthet sstwsdper alb ur edelbfeckiiunsiubsp. pHbuligdrfcus Sass
reached so as to ' C q§§§g Mod A T [err] [ .
cfu/g, and the Cg:{}{ega'rae'}e;ﬁs t éen_ roz%%bécﬁjreic}?l gé’gﬁ‘p?és t%hs %%gsiﬁf'g:t o?s
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the species oqr strai ns of lactobacilli used Lp the formof a mxture, |
and/ or a 10 cooled to a temperature of 4°C. Then, 5% of sterile

glycerol is added and the mixture is frozen at -75°C.

Example 4 _
Set-style yogurts are prepared by direct inoculation
15 with frozen starters as described in Examples 1 and 2.
' A milk is prepared starting from full-cream
milk with 3.7% of fat and 2.5% of skimmed milk powder.
40 1 of this milk are sterilized at 92°C for & minutes,
subsequently homogenized at 75°C and 150 bar (two
20 stages) and finally coocled to a temperature of
approximately 42°C. |
This milk is now fermented with a cocktail of
three frozen starters comprising, respectively, a
strain s. thermophilus CNCM  I-1422, a strain
25 S. thermophilus CNCM I-1424 and a strain L. delbruckii
subsp. bulgaricus CNCM I-1420. In each case, these
strains are used conventionally in the industrial
production of yogurt and have been deposited at the
Collection Nationale de Cultures de Microorganismes
30 (CNCM), 1Institut Pasteur, 28 rue du Dr Roux, 75724
. Paris Cedex 15, France on May 18th, 1994, in accordance
with the Budapest Treaty. Thé. starters comprising
strains CNCM I-1422 and CNCM I-1424 were prepared as
described in Example 1, and the starter comprising
35 strain CNCM 1-1420 was prepared as described in Example
| 2.
To the milk there are now added 7 ml of the
frozen starters comprising strains CNCM I-1422 and CNCM
I-1424 and 6 ml of frozen starter comprising strain



plurality of fresh precultures of each species or 30 strain of

| act'obaci |l lus used. In particular, at least one strain of

Lact obaci | | us del brucki i subsp. bulgaricys_is grown in this manner. In
a third preferred_enbodi nent of. the process according to the present

i nvention for obt@H®M N 2%, the k1t b9 t Bpcwlabed sath gt 2 Grivntdde 20PH of

l'actobacilli and gbpeptnroesiyhaviesy s meshoneyl angd ghinbegiBALRY Qdoled
activity, said bactq¥gg are grown at a tenperature of [err] until a pH of
dC

4.5 to 4.9 has beeh hed so as to obtain a cell density in the order of
[err] to [err] cfu/ g, Baq@albe, cul paseeuritbén f faikrcteanct | ywilkhe is

trains of bagtoriSTISREEn FREN orthOrnEE m SPOFESAR) OFF & BREPR| | Sy oReas
fresh precul t ur esstdrescs, geach, coppris$ngr asstaainois badimqphuhgai CNaM
T oects et af 15! Bebce o CeFbebanERl cOIRY 58 204000 o,
is al so an obj ectsSe¥aime ko delbIugkiij neasron. bulgariqus (GNGY | |I+1&00
found, sur- prisiégbyetivelyrenddan H5%i6fs t havee! ks ZWohéh hewfe been
10 conventionally used in the industrial production of
yogurt and were deposited at the Collection Nationale
de Cultures de Microorganismes (CNCM) , Ingtitut
Pasteur, 28 rue du Dr Roux, 75724 Paris Cedex 15,
Franee, on 18.05.94 in the case of strains CNCM I-1421
15 and I-1423 and on 4.10.88 in the case of strain CNCM
I-800, 1in accordance with the Budapest Treaty. The
starters comprising strains CNCM I-1421 and CNCM I-1423
were- prepared as described in Example 1 and the starter
comprising strain CNCM I-800 were prepared as described
20 in Example 2.
To the milk there are now added 7 ml of the
frozen starters comprising strains CNCM I-1421 and CNCM
I-1423 and 6 ml of frozen starter comprising strain
CNCM-I-800, the milk is incubated at 42°C until a pH of
25 approximately 4.65 is reached and subsequently cooled
to 4°C.
The acidification curves are shown in Figure 1,
and - the table which follows illustrates the
characteristics of the products obtained.

30

Starter Acidifica- | pH of the pH of the Tasting on day
cocktail tion time product after | product after | 24
(CNeM) to pH 4.65 | 1 day 24 days

(at 4°C) (at 4°C)
I-1420 Good taste
I-1422 6 h 4.34 4.1 A little acidic
I-1424 Short texture
I-800- Good. taste
I-1421 S h 40 min 4.35 4.2 Smooth texture
I-1423




survived freezing are capable of producing lactic acid. The use of the
froZen starter for making yogurt is also an object of the present
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m | k. The process and the%lir%géebh star accogr:% fgfgg%;e presgt |dr¥'\(%§r#té: on
are illustrated i¥nQpukaeionet §iFhi nftxl?@e&(arﬁﬂ%’%t%ﬁ cha@r edgsggabed in

her ei nbel ow by wagxgﬁ idd uptgagipn. The percentages are given by weight. 25

These exanpl es are preceded by brief descri on of e drawin
Drawi ngs Figute 1: Prepar=2ef oﬁl &sseﬁreﬁﬁﬁ# ‘Jf sﬂigocreap F&ékmcf%'

whi ch are fernentggigind Gkt a:bf Sfaf:. ca:fd ezeﬂ% UfOZﬁEh.rﬁrﬁ@dtﬁaﬁ.iki Pcahivan as

Jogurt. The pH of*0vb o | Lo BrTehRapEer B FEATEAUL th LOR TS Digaicie,

different frozen suhse@nsntbysﬁmpmmédun@ttl oASHE taral f élOﬁenbarl ohfirste.

Exarrpl el stage) and finally cooled to a temperature of approxi-
10 mately 43°C.

This milk is then fermented with a cocktail of
three frozen starters comprising strain CNCM I-1422,
strain CNCM I-1424 and strain CNCM I-800 respectively.
To this end, 7 ml of the frozen starters described in

15 Example 4 comprising strains CNCM I-1422 and CNCM I-
1424 and 6 ml of frozen starter described in Example 4
comprising strain CNCM I-800 are added to the milk.
This milk is subsequently incubated at 43°C until a pH
of approximately 4.65 is reached and subsequently

20 cooled to 4°C while stirring.

Equally, full-cream milk is fermented with
another cocktail of three frozen starters comprising
strain CNCM I-1421, strain CNCM I-1423 and strain CNCM
I-1420 respectively. To this end, again, 7 ml of the

25 frozen starters described in Example 4 comprising
strains CNCM I-1421 and CNCM I-1423 and 6 ml of the
frozen starter described in Example 4 comprising strain
CNCM 1-1420 are added to the milk. This milk is
subsequehtly incubated at 43°C until a pH of

30 approximately 4.65 is reached and then cooled to 4°C.

The acidification curves are shown in Figure 2,
and the table which follows illustrates the
characteristics of the products obtained.



A frozen. starter of a comercial yogurt strain -7- of Streptococcus

t hermophilus ' is prepared as follows. A skimed mlk is reconstituted using
10% of skimed m |k powder, 1% of yeast extra t is added, and the m xture
is sterilized to [err]for 30 mnutes and 5 ?hen cooled to a tenperature
of approximately [err] A frozen traditional strain of S thermophilus is
reactivated by seyéraxkesu¢eesifim-pl el tthees | neHVBK-thedi un) Testing dradavbeen
sterilized at [erfpodkesil3() chemuires. | fivaust aftiek e| p>danrsafteatfezk ml k is
subsequently 10 i(oeaul atf ed gt 4 &sr ftidayof 1% w tdhasywse t hird precul ture
taken at the stage where fhe nedi um @ﬁagwbates andfthe mxgure is

I ncubated at a tef 4%bur of—approxrmatety—fet ot ths
reached and then ¢Q iIed ty a tenperqture of [err] Fi naIIy,
frozen at [err] 152*¢* EfahPl¥ 3"A{frozbt®starfer ofa con af ropy

yogurt strain of L&%8bacill | us del bfuckii subsp| bul gari cus| {%€°%phand
prepared as follogs. The danme skinmed and sterilized nil k apSrea®y texcure

I-1420 Good taste
I-1421 6 h 45 min : 4 .55 4,32 Aromatic
I-1423

Creamy texture

Example 6
The pasteurized milk of Example 4 is inoculated
5 with 0.05% of the cocktail of £frozen starters of
Example 5 which comprises strains CNCM I-1422, I-1424
and I-800 in equal proportions, and this milk is then
incubated at 42°C until the pH has reached 4.65.
' For comparison purposes, the same milk 1is

10 inoculated with 3% of a traditional f£fresh culture
comprising the same strains of S. thermophilus and L.
delbruckii subsp. bulgaricus in equal proportions, and
the milk is then incubated at 42°C until a pH of 4.65 is
reached.

15 . For comparison purposes, the same milk is
inoculated with 0.02% of a traditional concentrated
frozen starter comprising the same strains S.
thermophilus and L. delbruckii subsp. bulgaricus in
equal proportions, and the milk is then incubated at

20 42°C until a pH of 4.65 is reached.

The table hereinbelow shows the results
obtained for the three types of fermentation. |



described in Exanple 1, which conprises 1% of yeast extract, is used. A
comrercial strain of frozen L. del bruckii subsp. bulgaricus is reactivated
by several 25 successive precultures in_sterile MK nedium The
sterile reconstituted mlk is subsequently” itocul ated at a ratio of 5%with
the third preculture taken at the stage where the nmedium coagqul ates and the
m xture is incubdttdture charasppristdcar e of | ApgaoRilmence| fodkeaid] Iu?*?‘liil‘?@aso
pH of 4.8 is redched and subsequently ¢ooled to a é?gfé?z&f‘ r el el
Then, 5% of sterille glycerol are added, and the mi xt{iFE€ TS froZa ertlar of
[¢

Exanple 3 35 A frozen mxed starter conpri$ing a m'xgtg{.érgﬁ“t -
commer ci al strai NsyHberob? EPFIEAGEUY tHacT fOPTTTIge and|—a.5. me Py
strain of Lact|odraedeel usrFukgh br ucki i sulpsp. bul gari ¢us i s prlepared as

foll ows. The sane Hkesnrenbcal#ist €% 11 zed M | K_AS 8- odesscri bed 0193
Exanpl e 1, which [@¥wbexcofipivesestisonofheyedst extlPact, |i §-FitPst| prepeed. To
this milk there Wjék;féﬂ%’ﬂl‘l‘%"cﬁ”%f‘ fresh|preculture ¢f each sfrain of S.

t her nophi | us pr epafEe

e

Latent period observed 10 min 1h 1h
Anticipated time for reaching 3R 7min 7h Sh
pH 4.65 (approximately

5.3.10°CFU/g) for 100% cell

activity
Real time to reach pH 4.65 3h 10 min 7h Smin 6h 55min
Level of cell activity (L) (100%) >95% <10%

Assuming that the mean generation time of the

cells is 30 minutes and that the level of activity of
5 cells from fresh cultures is referred to as 100%, it is

possible approximately to determine the relative level

of fermentation activity of cells from frozen starters

using the equation which follows. '

L = 109 x (5.3108/(1.02338)(“"1 time - latent period, in

10  ™mues)y /(CFU/g in the inoculation milk)

It is thus found that the two types of cocktail
of frozen starters have an identical 1latent period,
certainly due to adaptation of the cells to their new
environment.

15 - However, these two types of starter cocktail do
not ferment the milk in the same manner. In fact, the
cocktail of traditional frozen starters ferments the
milk in 6 hours 55 minutes, while it should ferment it
in 5 hours if a mean generation time of 30 minutes is

20 used as reference. In contrast, the cocktail of
starters according to the present invention ferments
the milk virtually in the anticipated time. . _ |

It is thus found that over 95% of the lactic
bacteria from the starter according to the present

25 invention ferment the milk, while less than 10% of
lactic bacteria from the traditional frozen starter
ferment this milk.

This is why, as a function of the initial



5 as described in Exanple 1 and 2% of a fresh preculture of the strain
L.. 'del bruckii subsp. bulgaricus as prepared as described in Exanple 2.
The mlk is subsequently incubated at a teqpq:a[ure of approxi- mately
[err] until a pHof 4.7 is reached. The m | ks 10 cooled to a

t enperat ure of [erimocullzgnion S8%¢festage) etheyserniters widddd Bmdanbhebject

m xture is frozen Lger] I ty ?%S)Lé[ aLe p{%g@éf
di rect inocul ati or?al_it15 he wWh roze%ngitegﬁlg?ls %1% escr %edgl n _ar_rp':tce%'st@l/ &nd
2. Anilk is prepdridd smml» nif {Ragn Feached eanpHi whlqht hs3tradatippalafer

2. 5% of skimred my &hat?0id €6 EA St@ lts af & Sisral azedsakapeqty HAr
6 m nutes, subsequen |y hom) enized at [err] "and,150_bar (two 20 st ages)

and finally ZTool'ds 630,58 FoRe aPYr & BF'aQEJEFSRF;ratfé:IV%r?TarWs kY| k

is now fernmented wWitedt chtddwlatdbny hree thiezemd,starkflk igoipocwlaged
respectively, a str

h
espectivel y, o ibdbanty utRoTEPLS, pof Mokt 2 oratn B BhY

bul gari cus CNCM | -pgrEdent niasentdape, cohparedt vaitls ar et exdit tomvk nifivozenl vy

in the industrial E;f){&%g;}l on of yogurt and have been deposited at the
Col | ection Nationa Cul tures de M croorganisnes 30 (CNCM, Institut
Pasteur, 28 ¥Qle du Dr RolBdnakkypg for an inoculation percentage which

equals that of the traditional frozen starter, the
starter according to the present invention ferments the
milk a little less rapidly than this can be done by a
traditional frozen starter, as can be seen from the

15 table hereinabove. However, the loss 1in time is
minimal, in the order of 20 minutes, and is largely
compensated for by the gain in cost price of the
starter of the present invention and the ease with
which it can be produced.



Pari s Cede y 18th, 1994; in accordance anh the Budap st
Treaty. Thglgmm%mmgﬁl ng strains CNCM I -1422 and.. CNCM-£+4.424:: vver-ev N
prepared as*descru bed Isn anple 1, and the_sfarter conprls“hg“ﬁgxzst n
CNCM | -1420 was prepared as described in Exan% e 2. Tothe mlk there are

now added 7 m of Patehrtoedaimgarters conprising strains CNCNII-1422 and
CNCM | -1424 and 6 i of fr?ngeééaEBErtﬁ%ﬁ@&bﬁh&%t Or?idE a ﬁéﬁ«ééarter

| -1420, the mlk is incubate [ err]unt apprOX|nat
reached and subseqﬁ@ﬁtF?ecéﬂng$q(i?ngqatﬁaﬂmﬂﬁymllkpé§t@G@Pfe&O make it

full-cream mlk inté§ Joguk®, mﬂ%ca@ﬁlme@nﬂa h@hatCQ.%@:.@.b' badfteril afre

frozen starters, each conprisiipg a strain S thernD CM 1.-.1421, a
strain S. therﬁoph?FBgangNWF&% 3% AnhdeSFReTRLEYFS..© i gy . PH of

bul gari cus CNCM | - 8089-5e5petéi viedgychddesmdst ithiens chataren Eacrsubseqthaﬁm.ﬁo

conventional ly use t strial production of yogurt and were
deposited at the chPe%Plggrﬁggggna|e de Cul tures de M croorgani snes

(CNCM , | nstitut2. Process according to Claim 1, characterized in
that at least one strain of streptococci and/or at
10 least one strain of lactobacilli is/are grown.
3. Process according to Claim 2, characterized in
that the milk is inoculated with one or more fresh
precultures comprising in each case one or more strains
of lactic bacteria which can belong to a different
15 genus or species.
4. Process according to Claim 2, characterized in
that 3-10% of glycerol are added to a culture of
lactobacilli before freezing it.

5. Process according to Claim 1, characterized in
20 that the milk additionally comprises 1% of yeast

extract.

6. Process according to Claim 1, characterized in

that the culture is frozen at between -20 and -90°C.

7. Process according' to one of Claims 1 to 6,
25 characterized in that streptococci are grown at a tem-

perature of 41-44°C until a pH of 4.9-5.2 is reached so

that a cell density in the order of 2.10%® to 5.10° CFU/g

is reached and the culture is then frozen directly.

8. Process according to one of Claims 1 to 6,
30 characterized in that lactobacilli are grown at a tem-

perature of 41-44°C until a pH of 4.6-5 is reached so

that a cell density in the order of 10°® to 5.10° CFU/g

is reached and the culture is then frozen directly.

9. Process according to one of Claims 1 to 6,
35 characterized in that lactobacilli and streptococci are

grown at a temperature of 41-44°C until a pH of 4.5-4.9

is reached so that a cell density in the order of 3.10°

to 5.10° CFU/g is reached and the culture is then frozen
directly.
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Past eur . 28 - 75724 Paris Cedex 15, Franse, on 18:65.94i'n

t he ‘case Ofcllmﬂg&mymmmﬂl 15 and |-1423 and gn-4771(0_ 88 t’he case
of strain ,nl s accordance with the_Budapest: Teedaly ., Atiki'st artsers
conprising strains CNCM | -1421 and CNCM | - T422 Ver e fiy epar ed- as=déscr i bed
in Exanple 1 and tite st ar ttfocepracesudiig ato CIGNM -B00cheracpeepaeddins

described 20 in mpl.e 2. To m t n 7 ph_gQketh

frozen starters c&%&‘l sit-%lge st“rua}félds.&eecl\lé]lvlf(l I%%égeg%% Cﬁ&)ﬁgg%gﬁ?) gtrlldgé‘m ng

frozen starter comudepitaretaiairelendve 8o aqtabadildis i ncubated at [err]

until a pH of 25 ,japproxigmialy 4 (434 eagmimlsu%qugﬁg y g,%bggsto
a

[err]. The acidification curves are shown in Figure 1, t he tabl e
which folloks dqqarting & ongheofHahdidserl 9 &P of the products

obtained. 30 Startgy, Acididd Gof tidl PFokd® staptbef abtBErdindasbi 0gaem day
cocktail tion ti product, after roduct after 24 (CNCM to pH 4. 65
1 day 24 days ( r[%‘??‘#{ﬁcmg (%ﬁg‘{]gfn]) | - 1420

Good taste 1-142213. 6 hUse accdr8ing to Cladml 12 at\ khet lconmentiration

I-1424 of 0.01 to 0.1% in milk. SNOrt texture



1-800 . | | 7 "Good taste 1-1421 5 h 40 min

4.35 - 4.2 Snooth texture 1-1423 - 10 - Exanple 5 Stirred
yogurts are pr epar ed by direct inoculation with frozen starters as
described in Exanples 1 and 2. 5 - Th&®nilk is prepared from

full-creamm | k conbgptaatng 3. 7% of fat and 2. 5% of skimed m |k powder.
40 | of this mlk are sterili e ut es subse uent
honogeni zed at [err] and 38%oé§gs(?lo%sth%[ e)pzaa{:rﬁgL nacfﬁ yéjcg %tY%rter
tenperature of appfoxi-tie) dimecsl yirfagulatikn sofi Inlu.liks sherasf etcremam wit h
a cocktail of thre o] ar t.er i

ONGNI 1 - 1424 and st PR, CRBREF 800 Mot e FAREAN dom B ipLlk
frozen starter8 de§§r|4)e§eﬂﬁe{§tur€xa?ﬁpl%Oﬂ‘l‘b&‘rp\ﬂn‘éﬂag astPRi AE ANAVIS 51499

and CNCM | - 1424 apdanel OfaﬁdOZGﬁheSta&h@&u&?éscri;@ed éu%@é;'%@ﬂtﬁ.yﬂf frozen
conprising strain 800 a{"e added to the mlk. This

subsequently |ncub§N€&c§@Y[erF euntRYeRtHpp also relates’ to ' the frozen
starter and to the use of this starter.

_\\g_
Thts Sheet Has Been
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of appr oximately 4.65 is reached and subsﬂ’

whi.l'e stirring. Equally, full-creammlKk |

dto [err]
not her cockt ai l

13

.,qu@m-'-I:y:%G- :
FHISEHERT 84 WA

|

of three frozen starters conprising strai

and strain CNCM |-1420 respectively. To thrs—end, & agal n,

N ONOMS™-P42F  strain ONOM |- 1423

"7 m of the 25

frozen starters described in Exanple 4 conprising strains CNCMI-1421
and CNCM | - 1423 anple 4
conprising straim CNCM | -1420 are added to the mlIk. ThisimlIK is
subsequent |y i mcubated at [err] until a pH of 30 agpr oxi mat el y
4.65 is reached and then cooled to [err]. The acidificatign curves are
shown in Figure 2, and the table which follows ijfl ludtrates t he
characteristics aof the products obtained. - 11 - Startdr cidifica- . pH
of the pH of tlhe Tasting on day cocktail. tion time duct after
product after 22 (CNCM to pH 4.65 1 day 24 days / Mefr]) (at
[err]) 1-1422 Very gge aste |-1424
7 h 15 mn 4.49 4.3 Aromati c 2
oy
4 g$
5
BT ==
1.8 &8
o
e +
o
&
~ g ~
3. g
g 3
- N g CE)
- 6
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CNCM 1-800

CNCM 1-1420



1-800. -

Good taste |-1421 6 h4S mn 4.55 E:THASGﬁE$h | -1423
Creany texture Exanple 6 The pasteurized m |mmﬁ® 4 |sl|noculated 5
with 0.05% of the cocktail of frozen S =xarpl e 5 which

conprises strains CNCNII-1422 | -1424 and I-800 |n equal proportions, and
this mlIk i s thglekde ! o 3 4. 65. For
conpari son purpéses, the samne nllk.ls 10 |noculated wilth 3% of a
traditional fresh culture conprising the sane strains ¢f S. fhernophilus
and L. del bruckili subsp. bulgaricus in equal proportions, d the mlk is
then incubated gt [err] until a pH of 4.65 is reached. 11 For
conparison purposes, the sanme mlk is inoculated w gn/0.j102% of a
traditional condentrated frozen starter conpri sing 4 sane
strains S. thgrnophilus and L. del bruckii subsp. bul gartyf cus} i n equal
proportions, and the mlk is then incubated at 20 [ untfil a pH of
4.65 is reached The tabl e her ei nbel ow  shows - regsul ts obtained
for the three types of fernentation. - o
S 8
O
g [
w S -
- ‘é 05
82 ©66
o
-4 < g +*
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o
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4 3 88
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T
g 86
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% :
12 -.Culture characteristics Fresh culture Cocktail Tr Qnal, -
cocktail of starters concentrated and frozern starters E‘Eﬂgg ‘ﬁ%‘eé

insthe 3.10 starters (CFU g) Direct inoculation (% i

0. 05 0.02 Number of live cells in the [err] rrilk P@f@-ﬁ-&ﬁ-“ﬂ%gﬁ ;
(CFU g). Latent. per| od observ 1h Anti ci pat ed
time for reachi ng ?ﬁaﬁ% of Y°9“%E; pH 4. 65 (apprOX| mat el y

[err] CFU g) for 100% ceI | Tt ipresemReainventios medaltesH 4 68 pShcébsnifor
7h smn h 55m r&h'eevﬁreggrﬁ‘ﬁllbna%fv'iy E(rlc:)zen ( %@.Q@cego £82°%he dd.r%g:/o

Assum ng that the nmean geheration ti1nme of I's 1s m nut es an

the | evel of acti \ynpy:udfaqa.on f I%lll‘ﬁonim@e§hecﬁlrt33ﬁ§s SE3ritete obEd ingdady

100% it is 5 this process.

It is known that a culture of lactic bacteria
can be preserved by freez:.ng with a view to using it
for making yogurt. Such a culture, also termed starter,
can either be reactivated by means of a preculture

10 before being used for inoculating milk, or be used
| directly, in the frozen form, for inoculating milk to
make it into yogurt. _ -

Thus, US 3975545 descrzbes the preparatlon of a
frozen starter of yogurt which is reactivated before

15 using it for inoculating milk. In this process, lactic

" bacteria are grown in a synthetic medium, concentrated,

a cryoprotectant, namely glycerophosphoric acid, is

added, and the bacteria are then frozen at -20°C. This

 starter is subsequem:ly reactivated by preculturing it

20 in & synthetic medium or in milk together with the

cryoprotectant, and it is then used for inoculating
milk to make it into yogurt. |

| Equally,"EP 0378478 describes the preparation

_ of a frozen starter for the direct inoculation of milk.

25 In this process, lactic bacteria are grown in a synthe-

tic nutrient medium which comprises, in ‘particular,

polyphosphate salts for sclubilizing the casein, and

the culture is concentrated and then frozen. Such a

starter, once frozen, comprises approxim_ately 10° to

30 10*° colonies' of live cells per gram, or cfu/g (cfu

being the abbreviation of colony-forming unit), and is

typically used for direct inoculation at a

concentration of 0.01-0.1%.

However, the lactic bacteria in a frozen

35 starter used for direct inoculation have been subjected
to stress factors which affect the capability of
fermenting milk in .a normal way. |

These stress factors can be due, for example,
to cultur:.ng ‘bacteria in a synthetic nutrient medi}lm



p055| bl e approximately to determne the relative |evel of fernentation
activity of cells fromfrozen starters using ‘the equation which follows. L
=109 x [err] (1.02338) [err] | atent- period, in 1Q___mnutes) ) /(CEL

in the inoculation mlk) It is thus found that the two tﬁﬁﬁ&@éméﬂ?@@eﬁ
frozen starters have an identical |atent period, certailn due to
adaptation of the cells to their new environnent. 15 Date -.0.5. m&ems
these two types of starter cocktail do ndt fernent the {&d
manner. In fact, the cocktail of traditional frozen starters fernents the
mlk in 6 hours 55 m nutes, J§|t should ferment it in 5 hours if a nmean

generation tinme of 30 mnut & &s usedmag reference. In contrast,
the cocktail of€Starters ng to P-’ne—p‘FEsent i nvention ferments the
mlk virtually i eant|C| a't"e time. Tt =Fs—thus found that over 95% of
the lactic bacter, from arter Zp&oXling to the present 25

i nvention ferme[“ the mllf,ﬁ\,tﬁle | e =tfn  10% of lactic bacteria
from the tradi frozen_ starter fer_pent this mlk. This is why,-
as a function of the |n|tPaI

INCUBATION TIME (HOURS)
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- 13 - inocul ation percentage, the starter which is an object of the
present invention is capable of fernmenting a’mlk until i
whicch is traditional for yogurt, that is to say to pH 4. '
rapidly as 5 this-can be done by a traditional frozen § ﬁgpé‘ %SHEE‘{
inoculation). To this end, a mlk is inocul ated preferab
nore starter according to the present invention conparedi
frozen starter. 10 Finally, for an inoculation percentage whi ch
equal s that of the traditional frozen st r, the starter according to the
present invention fernents the mlk alittle less rapidly than this can be
done by a traditi@sgl froze S 8rder, as~aarw B¢ seen fromthe 15 tabl e

her ei nabove. However, the ﬁolisepln th‘-ﬁa‘?—’ EE mnimal, in the order of 20
m nutes, and is I@ely corrpens-at'ed for she~gain in cost price of the

starter of the present mvenﬁ@ E‘nd the%a&eﬁmth which it can be |

produced. - REPLEEI\/EI\H’ SH ===
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INCUBATION TIME (HOURS)
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14 L ... 1. Process for. the

preparation of a yoghurt in which in a first” step lactic ia are
grown in mlk at a tenperature of [err]” @ntil a pH of 4. 3 Repy! -
and the culture is subsequently frozen, and in a second st tﬁ‘é%fg PHEET

culture is used for direct inocul aon of m 'k and the m Ik j| $afd err@rﬁeﬂi\R 1996

Process accordin E@ ﬁg: E %( chg&acterl zed in that at ~—£:e~_a -one__'__ ---------- !
strain of st rep@- ast one strain of lactobaci i =%~
is/are grown. 3. Process according- 46 G aim2, characterized in
that 3-10% of gl ygggekagee added to a culture of lactobacilli before
freezing it. 4. Process according to claiml1, characterl sed in that in the
first step the nilk addi EFEORF&SSy r(%mfrrese%rﬁl%%‘?ty%s? edt £XOfeH. starter

Process accordi ngort oafé aurxrehc Thecerieiodedf i milkatsd hgsculd Utﬁ@késlc
frozen at between, -20 an err]. 6. .Prqce JZ?)caccordl n to one of clains 1&:

5, characterised FRE PhX tthe"? WG R 3P 51T PRGEDELR arE §FOWR AR Bl
tenperature of [ear] alntelnp&ratluﬁt‘e HP0-53-48°Ceacihdd s® pHatofr ¢eBlsdendisty
in the order of 2,108.tao [err |§r ached and the cul ture is then
frozen directly. yea EP&%G ﬁ%‘cor#{‘%g t&)1 H§ of &Pai nk s?%u?,tely frozen
characterised in tiha'ECn:rlyt heTherstnerap:.bactabaoi | Felatesgrow dthen frozen
tenperatre of [er of i ST at a cell density
in the order  of [era%e glrd;)%odﬁtjé Ql% rozfaccﬁﬁ? epcul ture is then -
frozen dlrectly 8. Process accordl ng to one of cIa m | to 5,

I

i _
characterised in that in the first step |actobacilli and streptococci are
grow at a tenperature of [err] untll a pHof 4.5-4.9

Figure 1



o REPLACEMENT SHEET
is reached so that a cell density in*the order of [err] to [err] CEU.g. isS:
reached, and the culture is then frozen dlretly 9. Use of a frozen stafter
obtainable fromthe first step of the process clained in oneiof clalnB }£@1g
for the direct inoculation of mlk in orddd to nake it a yoghurt
Frozen starter obtainable fromthe first step of the process! clalned in one-
of clains 1-8. said starter having viable bacteria anpbngest of which 95%
are capable of rapidly fermenting a m |k 10 10. Process accordlng

to daim, chlarﬁse@g 'féﬁ&e'ﬂieﬂd?@ﬁon
50-90% of st r&gﬁ

obt ai ned
Use of the 'fruzel
Use accor di ng #$

edn of 0.01 16 0. 1% im mik.

2. Process according to Claim 1, characterized in
that at least one strain of streptococci and/or at
least one strain of lactobacilli is/are grown.

3. - Process according to Claim 2, characterized in
that 3-10% of glycerol are added to a culture of
lactobacilli before freezing it.

4. Process according to claim 1, characterised in that in the first step the milk
additionally comprises 1% of yeast extract.

5. Process acdofding ‘to Claim 1, characterized in
that the culture is frozen at between -20 and -90°C.

6. Process according to one of claims 1 to 5, characterised in that j
streptococci are grown at a temperature of 41-44°C until a pH of 4.9-5.2 is reached so
that a cell density in the order of 2.10% to 5.108 CFU/g is reached and the culture is

then frozen directly.

7. Process according to one of claims 1 to 5, characterised in that i
lactobacilli are grow at a temperature of 41-44°C until a pH of 4.6-5 is reached so that
a cell density in the order of 108 to 5.108 CFU/g is reached and the culture is then

frozen directly.

8. Praocess according to one of claims 1 to 5, characterised in that j

lactobacilli and streptococcei are grow at a temperature of 41-44°C until a pH of 4.5-4.9
is reached so that a cell density in the order of 3.108 to 5,108 CFU/g is reached and the
oulture is then frozen directly. - | - |




