w1l Novel strains of Lactobacillus helveticus The present invention

rel ates to novel strains of Lactobaci®lus helveticus, as well as their
uses in the agri-food field. More particularly, the present invention

pr oposes strains of Lactobacillus hel veticus possessing a | actose-negative
phenot ype. The present invention also relates to a process for obtaining
such strains of Lact obiNovelstrdins oftliaviebatiiushelwetiouasaf f ects a
significant proportion of the population. The use of the peptide VPP (Val
Pro Pro) and peptides containing the sequence VPP as agents capabl e of
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human studi es have shown that the daily ingestion of a few mlligrans of

these tripeptides makes it possible to effectively reduce bl ood pressure,
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the conpany iSRAGVR tRatahk’ twePE40eric@UFPPRARP P78 Ve Sent'in bovine Beta
casein and that suitable hydrolysis of this casein (or more generally of the milk
which contains it) makes it possible to obtain said tripeptides. Numerous
animal and human studies have shown that the daily ingestion of a few
milligrams of these tripeptides makes it possible to effectively reduce blood
pressure, in particular in hypertensive subjects, reducing all the more the risk
of cardio-vascular accident.
Peptides originating from a milk fermented by Lactobacillus helveticus have
shown their ACE inhibiting (ACEI) effect in vivo and these peptides have been
found in the aortas of rats having participated in the study (Masuda O. et al.,
1996. J. Nutr. 126, 3063-8). Other studies have also shown more specifically
a reduction in blood pressure in hypertensive rats following the ingestion of
peptides originating from a milk fermented by L. helveticus (Yamamoto N. et
al., 1994. Biosci. Biotech. Biochem. 58, 776-8).

In humans, the same fermented milk has also made it possible to reduce
systolic arterial pressure (Hata et al.; 1996. Am. J. Clin. Nutr., 64, 767-71). A
more recent study confirms that the peptides present in the product AMEAL
S® marketed by the company CALPIS significantly reduce blood pressure in



2 subjects having higher than normal bl ood pressure (M zuno et al., 2005.
British Journal of Nutrition; vol 94, issue 1, 84-91). Another recent study
(Jauhi ainen et al.; 2005. Am J. of Hypertension, 18: 1600-1605) puts
forward the hypothesis that the abovenentioned action nmechani sm (ACE
inhibition) for explaining the anti hypertensive effect of a mlk
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to the dr aofaddown)t dcorjambeplicafn@cceptable pHs (pH > 4), the acidification
continues at a low temperature due to the intrinsic properties of Lactobacillus
helveticus. This leads to a drop in the pH of the product, which also becomes
quite unacceptable for consumption.
In order to avoid post-acidification, it is possible to stop the fermentation at an
acceptable pH by immediately kiling the strain by heat treatment
(pasteurization, thermization): post-acidification is then zero (the acidity of the
product no longer develops during its storage). Unfortunately, the quantity of
tripeptides is reduced due to the early stopping of the fermentation. The
products thus obtained then have only low IPP and VPP contents. It is also
possible to ferment the milk with the same strain until a maximum tripeptide
concentration is obtained. The large quantity of lactic acid generated in
parallel must then be removed by a complex and expensive multi-stage
process. Moreover, the process is not “natural’, as it involves separation
stages. Such a process is thus not suited to an industrial scale.
The present invention proposes solutions to the drawbacks of the state of the
art. In particular, the present invention proposes strains of Lactobacillus



art. In particular, the present invention proposes strains of Lactobacillus
3 helveticus allowi ng the preparation of food products, in particular
fermented dairy products, possessing 3wunerous advant ageous properties: -
The dairy products according to the invention have a perfectly controlled
acidity, not only at the end of fernmentation, but also during storage. In
parti cul atheludtieys allewing thepregaration tdfidopd gredudtdj fri patticatarpieementatbn.

Thus, the dairy products according to the invention are organoleptically

very sati SPHYIHPYUCES, RERSEgaINGWRIRYSRIVARLATeRUS PrOBCRIRE: | nventi on can be
consuned dir ; L QbR G Stind : L QRIS | antity
of live bact grqféajaalﬁ{cﬂ%%?é g&g@%&fthoe}]nﬁﬁgﬁgﬂgﬁgteaatagrét/fggftl};ahsﬁa%"séa;nd, in
particul ar, \ecidityytnot amy iatyihe terghof fermierdatioh,t put alsdéhdunngeptorage.om of t he
ires no thernizatjon stage, nor

products according to the invention requ 1€
any conpl ex ;ﬂ.ﬂﬂ"?qq%htﬁhéﬁ afey et #ﬁ%eﬁir%cé@%é%os@@!%fﬂ%tﬁ@ pBeR®eNAlent i on

cen 1u5 ¢ TRIETRU b bR Wk FRRSE h A oh bR Bl
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(i.e a significant concentration of living mcro-organisns). By strain is
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col ony. By vaﬁeaﬁ?é@%érﬁnfgﬁhgf @ggﬁsa%@g@n@ t?egﬁ% ,'A‘(ﬁ?}t'ﬂﬁnretqiﬂﬁegréi% ng of
the present theMaRblON. stAge, AGF ahp cdthpleResurificatibA $tager Theepiceasds X. I n
the present context, the term"variant" is used nore particularly to
desi gnat e a saqcerdinggodhadaventisirecay thys betimplementad sinplyt inostandard a

reference Str@a'lirryl/ %nftgﬁiat}orh%,tv%{t%ut significant modification of the equipment.

Moreover, the processes according to the invention are completely
natural.

- Food products, in particular dairy products, according to the invention can
contain very high levels of tripeptides VPP and IPP, with high (IPP+VPP) /
(lactic acid) ratios. These results can be obtained without a prior
purification or concentration stage.

- Food products, in particular dairy products, according to the invention
advantageously contain a significant biomass (i.e a significant
concentration of living micro-organisms).

By strain is meant, within the meaning of the present invention, any culture,

generally pure, of a micro-organism obtained from a single cell or an isolated

colony.

By variant or mutant of a strain X is meant, within the meaning of the present

invention, any strain obtained from a reference strain X. In the present context,

the term “variant” is used more particularly to designate a strain obtained
chiefly by mutation and selection from a reference strain X and the term

“mutant” to designate more specifically a strain obtained by random or

directed mutagenesis techniques (for example genetic transformation using

vectors), applied to strain X.



"mutant" to designate nore specifically a strain obtained by random or
directed nutagenesis techni ques (for exanple genetic transformation using
vectors), applied to strain X. 4 The grutants or variants of the strains
according to the present invention are of course covered by the protection
conferred by this patent once they retain the essential aspects of the
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chocol at e,5¢8@in ingredient. Among dairy products, fermented dairy products include
among other things yogurts, fermented milks, cottage cheeses, kefirs,
cheeses, probiotic dairy products and more generally any dairy product which
has undergone at least one fermentation stage. Said milk is generally cow’s
milk, but can also be milk from other mammals, such as goat, ewe, mare,
camel or buffalo.
By food product, within the meaning of the present invention, is meant any
product intended for human or animal nutrition. In particular, the food products
include products intended for feeding infants, children, adolescents and adults.
All or part of the food products according to the invention can contain at least
one fermented dairy product according to the invention. The food products
according to the invention can also contain other ingredients usually used in
the agri-food industry, such as additives, preservatives, fruits or fruit extracts,
flavourings, colourings, texturizing agents, cereals, pieces of chocolate, etc.
By ferment is meant, within the meaning of the present invention, any
composition containing at least one living micro-organism strain capable of
fermenting a given medium. Among the ferments, the lactic ferments are
compositions containing at least one living micro-organism strain capable of
fermenting a dairy medium.



By ferment is neant, within the nmeaning of the present invention, any
conposition containing at |east one living mcro-organi smstrain capabl e of
fermenting a given nedium Anong the fgrnents, the lactic fernents are
conpositions containing at | east one living mcro-organi smstrain capable
of fermenting a dairy medium 5 According to an enbodi ment, the present
invention relates to a strain of Lactobacillus helveticus not having the
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parti cul arlhyfact, the strains according to the invention have a lactose-negative
phenotype. On the other hand, they are capable of growing in the presence of
glucose as a source of carbon (fermentation of the glucose into lactic acid),
and of metabolizing certain components of the milk, in particular the proteins.
Thus, the strains according to the invention advantageously allow
fermentation at a completely controlled pH: the final pH after fermentation is
perfectly controlled according to the quantity of glucose initially contained in
the fermentation medium. This results from the fact that a given quantity of
glucose results, in a virtually stoichiometric manner, in the same quantity of
lactic acid. Moreover, the use of the strains according to the invention avoids
any post-acidification phenomenon. Thus, thanks to the strains according to
the invention, it is possible to obtain food products which are particularly
satisfactory organoleptically.

Advantageously, according to an embodiment, the strains of Lactobacillus
helveticus according to the invention are such that a dairy medium with 4.0%
total proteins containing 1.0 % (w/w) of glucose fermented by said strains of
Lactobacillus helveticus for a maximum fermentation time of 30 hours, at a



satisfactory organol eptically. Advantageously, according to an enbodi nent,
the strains of Lactobacillus helveticus according to the invention are
such that a dairy nediumwith 4.0% togal proteins containing 1.0 % (w w)
of glucose fernmented by said strains of Lactobacillus helveticus for a
maxi mum fernentation tinme of 30 hours, at a 6 tenperature between 30 and

45C, have tgmpEratiRabefwddin80 Anceaset, havetalpH dreafer'thlhYorasqadl @o 4.0an or
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of the fermentation time.

A means of expressing the concentration of tripeptides simply is to express it

as a concentration of VPP equivalent [VPPeq].

This is expressed in mg/kg: [VPPeq] = [VPP] + (9/5 x [IPP])

Thus, according to an embodiment, the strains of Lactobacillus helveticus
according to the invention are advantageously capable, by fermentation, of
producing the tripeptides of sequence IPP and/or VPP in a quantity of at least
25 mgq, preferably at least 30 mg, preferably at least 35 mg, preferably at least
40 mgq, preferably at least 45 mg, preferably at least 50 mg, preferably at least
55 mq, preferably at least 60 mg, preferably at least 65 mg, preferably at least
70 mg, preferably at least 75 mg, more preferably at least 80 mg of VPPeq
per kg of fermented product. Such quantities of VPP and/or IPP are generally
obtained by fermentation with a strain according to the invention at a
temperature between 30 and 45°C, preferably between 31 and 44°C,
preferably between 32 and 43°C, preferably between 33 and 42°C, preferably
between 34 and 41°C, preferably between 35 and 40°C, and more preferably



70 ng, preferably at least 75 ng, nore preferably at |east 80 ng of VPPeq
per kg of fernented product. Such quantities of VPP and/or |PP are
generally obtained by fernmentation wigh a strain according to the
invention at a tenperature between 30 and 45C, preferably between 31 and
44C, preferably between 32 and 43C, preferably between 33 and 42C,
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from:
1-3504 deposited at the CNCM on 14/10/05;
[-3505 deposited at the CNCM on 14/10/05;
1-3508 deposited at the CNCM on 14/10/05;

and the variant or mutant strains derived from these strains.

According to another embodiment, the present invention relates to the use of
a strain of Lactobacillus helveticus according to the invention, for the
preparation of a food or pharmaceutical product, in particular a fermented
dairy product.

Advantageously, according to an aspect of the invention, said food or
pharmaceutical product possesses anti-hypertensive properties.

The present invention also relates to a food product, in particular a fermented
dairy product, comprising at least one strain of Lactobacillus helveticus
according to the invention.

Advantageously, according to an embodiment, said food product contains at
least 10°%, preferably at least 107, preferably at least 10 CFU/mL of live
Lactobacillus helveticus bacteria. Thus, the food product according to the
invention contains a significant biomass.



The present invention also relates to a food product, in particular a
fermented dairy product, conprising at |east one strain of Lactobacillus
hel veticus according to the invention8 Advantageously, according to an
enbodi nent, said food product contains at |east 106, preferably at |east
107, preferably at |east 108 CFU nL of live Lactobacillus helveticus
bact eri a. Atieording te aoocempoditherit, saith folhchgprodudtheontamseat ileastc2htragns a
significant enbodi nent, s od product
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Accor di ng Prefezablg @b RAsteh Mgy more pseferaty @t deagt @ng YRPeacremk@at i on

al so coma&&g%&fc?par ations of fruit(s), in particular fruit pieces and/or
juice. According to an enbodi nent, the food product according to the

i nvent i on Adeosding 36 aincembbdintiteihetfoad prodectuicording t8he piventioakliso gr eat er
than or equal to 3.90; preferably greater than or equal to 3.95;
pr ef er abl wogHuigesPrepaiations obfyl(s): b rarticulapireit piegesyang/erivige. t han or equal

o Sva PRAEY o BEEpa, 4 B8 SRt abfo ot g r e
Advant age@skEsssrepH Gidater than oTeediaMR8.85! prfé Rty reatdicthadi@gliang t o

the i nvention Bossesses anti-hypertensive properties. According to another
aspect, tHe Pesprafeiabhegrealar thamoesqual 2o &Yz epreferablyt geater ation of
a food pra

2 1 P00 he B i ATREEFBR P BB PRl SR R TR B,
parti cul arorpsquiaRit9s4.100 Préferably grogtePaRh A% eqEAlIcRCE 3 5t orNBteteratiRP. Thi s
can for exanple be mlk contalning 2-10% (ww) total proteins. selecting
at | east @iealestharpacequaldore?.eticus strain according to the invention,
seedi ng SaAéjvarn?aV\éerBEl‘}syr ia%c':or\@u{ghtos ginder%églimnént, the food product according to
the invention possesses anti-hypertensive properties.
According to another aspect, the present invention relates to a process for the
preparation of a food product.
According to an embodiment, said process comprises the following stages:
= selecting a raw material containing milk proteins, in particular proteins
containing the peptide sequences IPP and/or VPP. This can for
example be milk containing 2-10% (w/w) total proteins.
= selecting at least one Lactobacillus helveticus strain according to the
invention,
» seeding said raw material with said strain,
= fermenting said raw material in the presence of 1-3% (w/w) glucose
for 12-30 hours at 30-45°C, and in the presence of said strain.
According to an embodiment, the process according to the invention
advantageously has no thermization stage after fermentation. This makes it

possible to retain live bacteria in the (probiotic) food product.

According to an embodiment, the present invention relates to a use of
streptozotocin for obtaining Lactobacillus helveticus strains possessing a
lactose-negative phenotype.



fermenting said raw material in the presence of 1-3% (w w) glucose for
12-30 hours at 30-45C, and in the presence of said strain. According to an
enbodi ment, the process according to tdhe invention advantageously has no
therm zation stage after fernmentation. This nmakes it possible to retain
|ive bacteria in the (probiotic) food product. According to an enbodi nent,

the preseffhei freedht vehtibatatso ipPoddesa pfoceskrioplobtaihy sudtpktralisaohi ng
Lactobaci |l us hel veticus strains possessing a |actose-negative phenotype.

9 The prégetabaciiieheaivaticdso provi des a process for obtaining such strains

bt ai i ng ACERIE F 141E" SREPYIRD S ol 3 SR My | CRVORBERESSY e
phenot ype hefitielis straths pessésding\u Mt@éeagégativepFﬁéh@mg, abmippighig fiee strain

of Lactobacillus helveticus; bringing said at [east one strain in contact
with an efollowingstagesatity of streptozotocin in the presence of |actose;

i solati h | Qny.. |.onj - - | . Th
poputati on of cabudst aBeStE pie o AARLIRRAYGRRIET Y07, v in tne
presence of st kaj 8&idMati IGadtsREstraf iR BbAGRE WithYarPEff6 AVR! quaAtity 61ed wi th

| act ose-negative cells. According to an enbodiment, a stage Involving a
colorinetric testreptozotogindn tie praseacaiaidactgsd; and/ or Sgal and/ or any ot her

conmpound which i.s , linked by a a-gal actoside bond to | act ose and whi ch
con e tagged et SF erlbng 2 abRiniEe o affsBmusartis BeBOhRES oor gant s i s
added to ! 2665 L RIEAG Bk R s i | i on.

| PTG can E?ea %[H(;JI addgfjt:ierrlls gf%é?@@ﬁ@%r’?lﬁ{@?%?gg'%) (afms;l?f g‘f’?\’@@ q mlgm%:orrpound
acts as amprésehoeecof stfeptonatorincisdndeed advaontageously extreamely esnicbed ofitht he use

of | actos t he i croporgani sm By way of exanple, said process can be
carri ed Oﬁ@c%ge-pggpg\o%pelfs.l st subculture of the starting Lactobacillus

Bfl);’ﬁfi g\‘jzﬁ}c&%ﬂbﬁz& g@t @%)8;0%éﬁf, N$)sta§8 MEUMRY VRoIdrMREiEORE Bl P)
medium containing Xgal and/or Sgal and/or any other compound which is
linked by a B-galactoside bond to galactose and which can be tagged
following the breaking of this bond by the microorganism, is added to said
process for obtaining strains according to the invention. IPTG can be also
added in order to carry out this test since this compound acts as an inducer of
the lactose transporter or as an inducer of the use of lactose by the

microorganism.

By way of example, said process can be carried out as follows:

- 1st subculture of the starting Lactobacillus helveticus strains (mother
strains), on neutral MRS (Man Rogosa Sharp) broth, overnight at 35-
40°C;

- 2nd subculture in neutral MRS.

- Incubation until a sufficient biomass is obtained, for example 10-30
hours at 35-40°C.

- Seeding of MRS containing a concentration of lactose making it
possible to obtain a sufficient biomass, for example 2-7% (w/w);
incubation with monitoring of the OD at 580 nm.

- The streptozotocin is prepared extemporaneously, and is added
during fermentation, in order to have a final concentration which is



-. 2nd subculture in neutral MRS. - Incubation until a sufficient biomass is
obt ai ned, for exanple 10-30 hours at 35-40C. - Seeding of MRS containing a
concentration of lactose naking it pqggsible to obtain a sufficient

bi omass, for exanple 2-7% (ww); incubation with nonitoring of the OD at
580 nm - The streptozotocin is prepared extenporaneously, and is added
during fernment atjgterididtalofoiethet stréiaveonsifiéreal Tiig womceatration b sthains 10
bactericidal for the strain considered. This concentration is strain-
dependent . Aft erdapeddent-i on at 35-40C, the cultures are washed twice with

b orhs are re- dfumsherfefld: PERALC. S sl Bfe Mashed ARSI G 110

strain. Isolati apptenéeshfien carried out on neutral MRS + Xgal + | PTG
foll owed by incubation at 35-40C under CO2. This stage is a colorinmetric
test making it pbspelleisiase &an up ietrypionasaltathercneutrall MRS broths are

| act ose-positive or {uacéose- negative: |If the strain is capable of using
the | actose as areé% &&90f carbon, there is production of a blue

substance, the qatgbatidrbat 352460 énthihEreas Growtt HtheR®Rgh.t € case
(l actose-negative strain), it is white. The white col onies are subcul tured

on neutral MRS dsdlationnsbaneethen capdedicmit gheneuitalnMRE + sXgalr +hiT@escr i bed
using the foll ow exanpl es whi ¢ e n-limtati.ve, .EM3ODI VENT
EXAVPLES EXAI\/PL\ISOH&Veﬁt Eyn‘f‘ﬁﬂb@f?’biaﬁs S%b‘%‘ﬁ@s 4nag" 1Cht CThis. Sega: 1% &
phenotype Mat erécﬂéri:ﬁ@ﬂim@shmm;gw d>§§?o|éttg;3<(u)étérrhﬁw@-waéﬂﬁi' a BRtReA|

strains") 1-3431 deposited at th CM on 2 5/05 1-3434 deposited at the

CNCM on 25/ 05/ 05strain is lactose-positive or lactose-negative: If the strain is capable of
using the lactose as a source of carbon, there is production of a blue
substance, the colony is therefore blue and in the opposite case
(lactose-negative strain), it is white.

- The white colonies are subcultured on neutral MRS and incubated at
35-40°C.

The invention is further described using the following examples,
which are non-limitative.

EMBODIMENT EXAMPLES

EXAMPLE 1: Obtaining strains possessing a lactose-negative phenotype
Material and methods

Starting strains (so-called “mother strains”)

1-3431 deposited at the CNCM on 25/05/05
1-3434 deposited at the CNCM on 25/05/05
1-3435 deposited at the CNCM on 25/05/05

Test for sensitivity to streptozotocin

In a first phase, it is verified that the mother strains are sensitive to the
antibiotic used, streptozotocin. The optical density (OD) at 580 nm is
monitored on cultures at 42°C in neutral MRS (Man Rogosa Sharp) broth.
When the latter reaches 0.1, streptozotocin is added to a tube in order to



1- 3435 deposited at the CNCM on 25/05/05 Test for sensitivity to
streptozotocin In a first phase, it is verified that the nother strains are
sensitive to the antibiotic used, strgptozotocin. The optical density (OD)
at 580 nmis nonitored on cultures at 42C in neutral MRS (Man Rogosa
Sharp) broth. When the latter reaches 0.1, streptozotocin is added to a

tube in ofidgny havd 50 fig/mal (for Brarapk0100/uNof (& 8rmgiansolatid® om0 ahl éf 5 mo/ n
solution for 10 ml of “nediun). Selection of |actose-negative strains The
f ol | owi ngmadig®s. ar e carried out in order to obtain |actose-negative

Lact obaci 'Sell'ictﬁﬁl ﬁ%:,@gg_nggrﬁl ggir - 1st subculture of the starting

Lact obaci ; tnot her strains) fromwells of the

wor ki ng strpek folRwing Uéthges Mie GREHadMou®Viar Brdlit tatobtdif: lactdstineégwe t ure at
1% in neutral MRS. - Incubation for 16 hours at 37C. - Seeding of 10 m of

MRS at 5%l@astabadillusthedeaticys strainsad i ncubati on at 40C with nonitoring of

the OD at 8 - Th t A t i i I | di

haded aft oSt pUbeiwaf R SEMET FebAckls PRiRTEES sEARIRRIASE S gRdL, To '
have a fi pgym wel8ofMd otraRg tockOoR Hetitral MAS hiddilimC BOSiight dt@7°C; hours 30

m nutes at 40C, the cultures are washed twice with tryptone salt. - The
pel | et s ar@ndsudculipre at Porih neutral MR ne salt, then neutral MRS nedia are

seeded at 10%, -. Incu ion at,3/C, until there is growh of the strain. -
I sol ati on$ %Q‘ébatt'ﬁé‘ﬁoﬁighoé’ﬁs 6{1:13;(9? neutral MRS + Xgal + IPTG followed by
I ncubati on %ed%?gfofﬂi‘@%l SFRARSTAY 52.S(WHF ldctose, &R 1194 'afBlihE GodtRh at@deCg 1t
possible to determ ne whether a bacterial strain is |actose-positive or

| act ose- méthamionioring of the ©Drati 580 smcapabl e of using the | actose as a
source of r bon there is produ on,of a blue substance

Cher of or e “OifGe Spp1o7piociR RofReiad EKEPPEGUs et | e agtPd Al Y | <
‘gg'ct e. - T8fmdtatibn I8F D heRirs1S ARGt 8F 29n80rs)GH! bider MBShaNE d TRdPbat ed at
concentration of 50 pg/ml.
- After incubation for 7 hours 30 minutes at 40°C, the cultures are washed
twice with tryptone salt.
- The pellets are taken up in 2 ml of tryptone salt, then neutral MRS media are
seeded at 10%.

- Incubation at 37°C, until there is growth of the strain.
- Isolations are then carried out on neutral MRS + Xgal + IPTG, followed by
incubation at 37°C under CO,. This stage is a colorimetric test making it
possible to determine whether a bacterial strain is lactose-positive or lactose-
negative: If the strain is capable of using the lactose as a source of carbon,
there is production of a blue substance, the colony is therefore blue and in the
opposite case (lactose-negative strain), it is white.
- The white colonies are subcultured on neutral MRS and incubated at 37°C.
Results
This made it possible to obtain the following strains, possessing a lactose-
negative phenotype which were then the subject of deposits at the CNCM
(Collection Nationale de Cultures de Micro-organismes), 28 rue du Docteur
Roux, 75724 Paris, France, in accordance with the provisions of the Budapest
Treaty:

I-3504 deposited at the CNCM on 14/10/05; originating from the mother

strain 1-3431



Results This nmade it possible to obtain the follow ng strains, possessing a
| act ose- negative phenotype which were then the subject of deposits at the
CNCM (Coll ection Nationale de Culturg® de M cro-organisnmes), 28 rue du
Doct eur Roux, 75724 Paris, France, in accordance with the provisions of
t he Budapest Treaty: 1-3504 deposited at the CNCM on 14/10/05; originating

from the not|E505 St epositeB4BhelCNCM Br0f/de/05s brigihating tHeen B Mather
14/ 10/05; originating fromthe nother strain 1-3434 1-3508 deposited at

t he CNCM on tEgind/2d484 originating fromthe nother strain 1-3435 The

VRS < gl - 3P GpPRRed e CNCN Bl Ta/d0loh PRbirfnBiRg figRidhdry g °

test) EXAMPLErZR 19438 ns possessing a | act ose-negative phenotype The strain
1- 3504, dgposi ted on 14/10/05 at the CNCM (Col l ection Nationale de
Cul t ures ddenaciosegiegative phenotyye efuthedsiraing obtainew isagaisconfiraedxnn

i ) L o “of th ..
Ctrain o PR 5uR0m 1 IRT Gl alosh, BeBuh (S0 Ealed SRRl diowid s s
Lact ose- nqggyi ve; Fructose-negative - production of IPP and VPP:. see

Figures 4 and 5 - acidification properties: see Figure 1 - ACE inhibition:
see Figure 6 The strain 1-3505 deposited on 14/10/05 at the CNCM

Roux, - 757 EAPLE 2! Siralfie PossesERg AlaRtsR Y PROROWRns of the
Fol | oni ng ot e B B N o
| PP and VRl Gadtarad der Midgo-cxganiismesyt R8nruer dpelDoctesr Raux, F5i24e Parishe
strain 1- ?f-srggée,qﬁpé)cscgr e(ljncoenwafﬁ/t g/p?gvi%tontsho? tr%%\{ljéa%oelsk %éét?/,n isNgtsitr%?nal ©
of Lactobacillus helveticus possessing the following properties:

- Lactose-negative; Fructose-negative

- production of IPP and VPP: see Figures 4 and 5

- acidification properties: see Figure 1

- ACE inhibition: see Figure 6
The strain 1-3505 deposited on 14/10/05 at the CNCM (Collection Nationale
de Cultures de Micro-organismes), 28 rue du Docteur Roux, 75724 Paris,
France, in accordance with the provisions of the Budapest Treaty, is a strain
of Lactobacillus helveticus possessing the following properties:

- Lactose-negative; Fructose-negative

- production of IPP and VPP: see Figure 5

- acidification properties: see Figure 2
The strain 1-3508, deposited on 14/10/05 at the CNCM (Collection Nationale
de Cultures de Micro-organismes), 28 rue du Docteur Roux, 75724 Paris,
France, in accordance with the provisions of the Budapest Treaty, is a strain
of Lactobacillus helveticus possessing the following properties:

- Lactose-negative; Fructose-negative

- production of IPP and VPP: see Figure 5

- acidification properties: see Figure 3

1. Measurement of the acidification properties of the different variant
strains



de Cultures de Mcro-organisnmes), 28 rue du Docteur Roux, 75724 Paris,
France, in accordance with the provisions of the Budapest Treaty, is a
strain of Lactobacillus helveticus p ésessi ng the foll owi ng properties:
Lact ose-negati ve; Fructose-negative 3 oduction of IPP and VPP. see Figure
5 acidification properties: see Figure 3 1. Measurenent of the

acidifi catr%non ﬁ rties of.the different %aﬁi ant strains 13 The
acidificat 8@6&5' %’3&0{\ %r?pﬁrtbesﬁgl‘ﬂ’ﬂl@de &5781¢W%s: A nedi um cont ai ni ng 120g
of ski nmme ' i j ik YRR [ t j 10

m nut es a?‘ %@hrﬂ}%}ﬁ@?&@ §t|\jr@oids&s%§3ggé dafmls. 5% %régﬁnm?ﬁb%g:ﬁgﬁ%ﬂér

f er ment at ispasteuizé ifor 1Geniputescatc@5W. This freediom soseeddd at D%, then

ol Ucose | RUPIRSIEREIR (RAMSBIAIN AbBALS a1 ATESeRGe Qo GanFeRARSy as o
functi on gt gidee (@hetlidielBlbn ek hARatdd SAMmIcerAbibR! SERkeAyARILHM taken

at 30 hours o ernmentationis measur ements of  producti’on of the

tripepti degtudos® iartte \RBdiumn efdredermentativak UTiarpit i thienAGbhitedd astay the
results of which are given below. For 1-3504, the results of the nother

strain ar éungtiop efHisng, for different skiringsA-saserletaffernentgdripediusedakanyat e 1)

et oo 39 B, SE tplinttaibicis Bedf ol i 8ad Bt 28 SRUBLRT Gietl |1
mot her st kahdptiies W ANENIPP 44-WiBAs foAGhESReRRAtS of AGES atiity fHeee

Figure 3) The results shown in Figures 1-3 show that the strains according
to the i mesults afrwhidkane giveokrlownake it possible to finely control the pH

B esent 1 HOr S CHednuieS W b Mt HeRhee oo Utie Jodgset ve
o panny epPESIRE SRR s £ 1P 00 P VAl LS T 9 Ve
product i ofronfl-3505, tthé pepultsiel tHePmadher StPkin dviet &lso ahowrd (18434 dactose-
positive strain), (see Figure 2)
For 1-3508, the results of the mother strain are also shown (I-3435, lactose-
positive strain), (see Figure 3)
The results shown in Figures 1-3 show that the strains according to the
invention advantageously make it possible to finely control the pH at the end
of fermentation according to the quantity of glucose initially present in the
medium. Moreover, the fermentation by lactose-negative strains
advantageously leads to high pH values, which will give organoleptically
acceptable food products.

2. Measurement of the production of the tripeptides IPP and VPP
Material and method

A sample of dairy medium taken at 30 hours of fermentation, as described
previously under point 1 is used in order to carry out this measurement.

The analysis of the peptides content, in particular the content of tripeptides
IPP and VPP, is carried out with an HPLC liquid chromatography method
coupled to an MS/MS type detector as described hereafter:

- Due to the interferences inherent in the analysis of complex samples, the
use of deuterated internal standards added in a known quantity and controlled
at the time of the preparation of the sample is strongly advised.



A sanpl e of dairy nmediumtaken at 30 hours of fernmentation, as described
previously under point 1 is used in order to carry out this nmeasurenent.
The anal ysis of the peptides content, {gn particular the content of
tripeptides IPP and VPP, is carried out with an HPLC |iquid chronmat ography
met hod coupled to an M5/ M5 type detector as described hereafter: - Due to

the int erf‘?*h%”gr%@airé’tﬂﬁ{ Bfkhé 5d a&aééfﬁéﬁ Rt W"ﬁﬂb 5 angef%rm{e feq U5° Of

deuterated int standards a in a known quan con

the tine odedil ipreepextate ofiwater haetbamilamd mﬂs:brcmwtm aoiy (3760/0L1%) - The
preparation of the sanple is carried out by dilution of the ferrrented

medi um i ncantainingrzb @prrmf dleuterated MiTP amrmah stapdash (denated heteafter

Caonored Nord:dfaphRyRuiYa IoBRPraIpABHE S 2 Y8 s I aiBhf 18] o 45

g/ nmol, avahé fdéinﬁ)érfyOBlachém ObiRfONs BFeasda 3@@@1 ﬂ'ﬂ' m fofadsaeraaad 10® ppm of
deuterated I PP 'internal standard denot ed her eafter | PPd, of fornmula HIle

[ D10 N15] iremal standasd Manetexis@ezeaﬁefollPPdav@fl fosmiuia H-Ben [DHO DIBHRRG- NEOWPS,

Co 3" (1 or PRRRIM 5 L 2 AR AYalEbIe; T i cmd L QR GRS 1 i
1200 my gNpgt ?rrué‘éfehBBQIbﬁﬁEAﬁm(’fG s&@sseﬁiga'mﬁg%g iR& féﬂc%f‘ﬁ'to%tﬁ@ﬂa_rrﬂs)

- This diluted sanple is then centrifuged at m nut es
cl ear sumanqﬂea,rpreoisewelgmngcmmm|Em1p|egd0ﬁeof|m§1 mgeef mmpmcmdmﬁﬁmgg t he

herarm o i e medanel A b Somfimne heiniahal $8rdalsl o scrd. - The
di | ut ed SO'Méam@QWE% bent o AE) 10T 8 38 tRLfes, THERTBALOT aDhi ©

system of Agi ype (conpany hnol ogi es rance, 1 rue

Gal vani 9kupbridasty Getdined, Frommmngeqthepppebwdéw prormicedn durmg aties for
the anal ysis of the pepti ers Biosuite(r) mm2.1 x 150

mm Cl8 pAewemtrqn,aeékmgﬁutemee@ewrtan%Othan Wt%ﬁzah‘el@%%@anobszso
Quyancour ¢ éol%b Q/Qggﬂf?aﬁrﬂbgro%% rif3Sroat bR ?{:ﬁte of 0.25 m/mn. The

pepti des re ef ut manner -~ w a increasing gradient of

sol vent B - T edifuned r isbRition0.-tAG6 Yobtaihed Misc #hend)arialyae viantardh HPCETr +
0.106% formc acid), over a period of 35 mnutes to 2 hours depending on

the desi r efirompalagiapligrysians of Agileat 1 100 tynee(compasy Agileniieshnelogies assay
of the peptLd&s 1 rue Galvani 91745 Massy Cédex, France), equipped with a column

suitable for the analysis of the peptides, of Waters Biosuite® type (3 mm 2.1 x
150 mm, C18 PA-A, WAT186002427, Waters France, 5, Rue Jacques Monod,
78280 Guyancourt) at a temperature of 50°C, flow rate of 0.25 ml/min. The
peptides are eluted in standard manner with a increasing gradient of solvent B
(Acetonitrile + 0.100% of formic acid) in solvent A (Water + 0.106% formic
acid), over a period of 35 minutes to 2 hours depending on the desired
chromatographic resolution. The method suitable for the assay of the peptides
IPP and VPP uses the following gradient:



| PP and VPP uses the follow ng gradient:

15 Tinme % Buffer A % Buffer

B O
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- The detection is carried out using a specific MS/MS type detector, for

example with a device with an ion trap such as the Esquire 3000+ (Bruker

Daltonique,

rue de [lIndustrie, 67166 Wissembourg Cédex),

electrospray

ionization parameter in positive mode, either for the overall analysis of the

peptide content (MS-MS mode), or for the precise and specific quantification

of a peptide from its characteristic fragments (MRM mode). In the case of the

assay of the peptides IPP and VPP, but also of the internal standards IPPd

and VPPd, these peptides are isolated from their specific mass (monocharged
jons 312.2 Da for VPP; 326.2 Da for |IPP; 320.2 Da for VPPd; 337.3 Da for

IPPd)

and quantified from the

fragmentation (fragments >= 85 Da).

intensity of their specific ions after

The integration of the chromatographic peaks of each of the peptides IPP,

VPP and the comparison at the peak surfaces of the internal standards of

known IPPd and VPPd concentrations then makes it possible to calculate, by

simple linear regression, the initial VPP and IPP content of the sample

(generally expressed in mg/kg or ppm).

Results



CNRZ 244 57 1-3504 (with 2% (ww) glucose) 80 Figure 4 shows a conpari son
of the production of tripeptides IPP and VPP of the strain 1-3504 (2%
(Ww) of glucose are added to the nmedigm) in relation to two strains of
the prior art. The strain CM4 fromthe conpany CALPIS is described in the
patent EP 1 016 709 whilst the strain CRNZ 244 is described in the Patent
Application WO 2004/060073. It is clear in this figure that the strain

1- 3504 (strain according to the invention) has a production of tripeptides
| PP and VPP nuch [greater than that of {N&Req.t mgfkgeotdfermentedhi ns under
the sanme conditigns. Figure 5 shows a b%gon of the productfon of
tripeptides |IPP gnd VPP of the straing ing to the invention with
each other. 3. Mgasure Di~ne ACEN(Angiotensi gy Converting Enzyne

I nhibition) actiVity I\/ant@e%‘ﬂ‘?lg}cma%d met hpd A sanpl e %} dai ry nedi umtaken at
30 hours of fernmgntati oiGNRZ 2scri bed| previouslysmnder point 1 is used in
order to carry ot _this neasurenent. The present nethod is based on the
met hod of Cushman and Cheng (Cushman et al. Biochem Pharmacol| 1971. 20:
1637), adapted tg—meke— rpat-Hot-e—w rphes—ef—ferrenteeq dairy
product type. 1. |Preparat 1-9R03¢ t he reagents and solutions 1.1 Hodi um
borate buffer 0.1 I\Q@lﬁ ted wwth 0.3 f Nad 17 |[Weigh

6. 1843 g of H3BC3_( rlzg%é?vté‘g,lgg!‘c;%gg)(;Z 766) . Di sso ge in approximtely 800
m of dem neralized water, adjust to pH 8.3 with a solution of NaCH t hen

add 12.0 g .of Nad (final concentration 0.3 M _and top up _to litre with
deni ner al Hg¥reAshowsia Qomp@ﬁ§951qf3?ﬁ Broquetiopqf trdpant 'E’P %@L YEFoRf of

oY 35t S 8804 L WUTLPR5p 8 o0 Al R I bl ' "

two strains of the prior art.

The strain CM4 from the company CALPIS is described in the patent EP 1
016 709 whilst the strain CRNZ 244 is described in the Patent Application WO
2004/060073.

It is clear in this figure that the strain 1-3504 (strain according to the invention)
has a production of tripeptides IPP and VPP much greater than that of these
two preceding strains under the same conditions.

Figure 5 shows a comparison of the production of tripeptides IPP and VPP of
the strains according to the invention with each other.

3. Measurement of the ACEI (Angiotensin Converting Enzyme
Inhibition) activity

Material and method

A sample of dairy medium taken at 30 hours of fermentation, as described
previously under point 1 is used in order to carry out this measurement. The
present method is based on the method of Cushman and Cheng (Cushman et
al. Biochem. Pharmacol. 1971. 20: 1637), adapted to make it compatible with
samples of fermented dairy product type.
1. Preparation of the reagents and solutions

1.1 Sodium borate buffer 0.1M pH 8.3, supplemented with 0.3M of

NaCl



Leuci ne tetrahydrate, nol. wt.: 501.5 g, Sigma-Aldrich ref: 53285-250 ng)
and dissolve in approximately 15 nL of sodium borate buffer 0.1 MpH 8.3
with 0.3Mof NaCl then top up to 20 Atz with this same buffer. 1.3
Preparation of the ACE solution at 0.1 U nL The angi otensin converting
enzynme in the formof |yophilized powder (origin: rabbit |ungs,

Si gma- Al dyqgighresd sféé%g 1H33m5(0&?iot Eibal f:SA0LPHb). | diVe # SpproxPhatefedi $ Eﬁe

borate buffer O 1M p in order to obtain a solution at 0.1 U ni.

sol ution BBO%bofe@etn&&réﬁmd watarsadjusttaopdB.atwittca salution ofoNaOHethdaman 2
weeks in order.to pr rye.sufficient enz [\ activity. 2. Preparation of
t he sanpl @go?zbegn%fﬁf@@\in(iﬂpﬁr cpnegn Fﬂatpé‘ségbh)t ﬁnaotrqei 95&9 { Hires e at a
pH conpri ; +& and 8.5 in order to be close to the optimm pH of
P A $RMingtatBed ibtor AN, 85 rstly centrifuged, the pH of the

super nat ant i s 1.2 @repdratidre of the Hidbh stibstratd: s8lutiqn of HipyHiskHL&u at 5 hen

ultrafiltered usi a Vivaspipn filtratj unj t wit t- off threshold of

10, 000 DalM¥8 ?Q&&%PP@F@«S&“&?%@JM pHﬁgr‘U@# Ot%é?r}i'ﬁ?ﬁﬁt e the interfering

el enent s e i C} et QL Qi ot §,1.2S

fol | ows: w@@ﬁ?@%&f&?&ﬁgpybﬁ@rﬁgf ser@r@'%té%el Kﬂi 'ﬂ'bgh%%r}f_ﬁ a'tl con

tube, aft dreucimevietrahpdrate,auel. wtwesi0dtied, Sigenamidricht neffe53285-850 i andant i ty

of fermented mlk placed in the tube. - Centrifuge at 14,000qg for 10

mi nut es aQISSOYE in aRBENBAtEN A SombepTsRdiMm boralakTey O hdl BH B0 Wit of
ellet/s | int | P £l ssary to determ ne the

p “%@ﬁfﬁ%ﬂ}’lﬂbﬁ *fo;%}ﬁé 20 mP_ggi{(ﬁ Hésﬁaéﬁwe BifferSSary

| C50 equi e origrnal pro not" to its supernatant al one.

- Place a 2.0 n.3 Prspaativn of fivs AQE8bIutiorRat @3tUlmbe and neasure the pH.
18 Add the necessary volune of NaOH 2Min order to obtain a pH conprised

bet ween 8 Theapagigtensin aegarting enpyare: ke thedermi &frlyephilized pewslet (@iiginer, t hen
oL P R RS S naohEn B 70 Lol B ATl Ao
ﬁfded (f orsodriaBrgte bERér SAWPH 8f3 FHBRIGIabasbitain & sdlutibon2200RALUNALH + 1. 75

The solution thus prepared must be used, stored at 4°C, after no more than 2

weeks in order to preserve sufficient enzymatic activity.
2. Preparation of the samples of fermented milk

It is necessary to condition the sample at a pH comprised between 8.0 and

8.5 in order to be close to the optimum pH of the ACE. The fermented milk is

firstly centrifuged, the pH of the supernatant is then adjusted between 8.0 and

8.5 (ideally pH 8.3) then ultrafiltered using a Vivaspin filtration unit with a cut-

off threshold of 10,000 Daltons (Vivascience, France) in order to eliminate the

interfering elements (whole proteins, calcium salts).

The complete protocol is as follows:

- Place approximately 6 mL of fermented milk in a 15 mL Falcon tube, after
having previously weighed the empty tube. Weigh the quantity of
fermented milk placed in the tube.

- Centrifuge at 14,000g for 10 minutes at 10°C.

- Recover the supernatant

- Quantify the proportion of pellet/supernatant which makes it possible if
necessary to determine the IC50 equivalent to the original product and not
to its supernatant alone.

- Place a 2.0 mL sample of supernatant in a test tube and measure the pH.



borate buffer) Verify that the final pHis conprised between 8.0 and 8. 5.
Beyond that, start again, adding nore or |ess NaOH A precipitate forns:
this is due to the calciumsalts. U fHgacentrifuge the sanple at 12,000 g
for 15 mnutes at 10C using 10,000 Dalton Vivaspin filtration units
(capacity 4-6 nlL) in order to obtain a clear sanple. 3. Measurenent of ACE

i nhi bition bxdd e AaEBSRAY 9bIUNSS BE NaH PM K orded to @tdin aNPHYONSpriid €S,

controls (0 and 100% ACE activity) nust be repared. For each sanple, two
i ndependent betwesena®h8 andBamktasgethBa3)aafter additinn of theboeateouffaruthesn. 1t is
in fact necesgsary to adjust as closely as possible (by diluting) the

quantity of §t<'{rrpl e necessary to reduce the activity of the ACE by 50% For

this pur poseAgd_tﬁé HeRe8SaMLvAllimesr Bafae DA td;;?@ﬁfb Alluteihe: stattihg he

bl ank tube and in the test tubes - Place 80 pL emneralized water in
the 0 and 10S¥pernatanblto f/&iibadng acdduioorf thie exact velunoé wf iINaOIdfadtledMfoiHL

substrate to all the tubes. Stir. - Place the tu in ter t

t her most at i C%QWP'@bﬁﬁhﬁqmea‘?“ %’f@,”@@é‘@@ ét’BLr"'eggﬁ H%H%g@t"'ufleﬁ’gﬂﬂi i brium
- Start the s&%yérghﬁgrt)reacti on by the addition of 20 NL of the ACE sol ution
at 0.1 UnlL to eac ube, except for the blank sanples and 0% control for
whi ch 20 pL Veérityothat éhd dinbéipHois Bompnised between r&Guaret 8.5. Beyore that,

hydrol yze for exactly 1 hour at 37C. - op the reaction by, adding 250 pL
of “t he sol ut $aH eIaIRgRddNGITG et IeSE NOH. & ARG A IPETS TS QUisbsi t | on

of the diffe ; | media: 19 Test portion Addition of Starting
substrate hyt(rtlh(r:eo a}}élﬁ@céé@g% control 80 pL of 200 plL of HHL 20 plL of ACE

deni ner al i-zeUltraeatrifu@&o thensamiplé3@t p1 2,000 §Ofdr p15 ahindtds 20 10°Cofusiy at e
10,000 Dalton Vivaspin filtration units (capacity 4-6 mL) in order to obtain a
clear sample.

3. Measurement of ACE inhibition by the samples of fermented milks
For each analysis series, controls (0 and 100% ACE activity) must be
prepared. For each sample, two independent tests and a blank sample are
produced for each dilution. It is in fact necessary to adjust as closely as
possible (by diluting) the quantity of sample necessary to reduce the activity of
the ACE by 50%.

For this purpose:

- Place 80 uL of the sample conditioned at pH 8.3 in the blank tube and in
the test tubes

- Place 80 pL of demineralized water in the 0 and 100% control tubes

- Add 200 pl of the solution of 5 mM HHL substrate to all the tubes. Stir.

- Place the tubes in a water bath thermostatically-controlled at 37°C, leave
to reach temperature equilibrium

- Start the enzymatic reaction by the addition of 20 L of the ACE solution at
0.1 U/mL to each tube, except for the blank samples and 0% control for
which 20 L of borate buffer pH 8.3 must be introduced.

- Leave to hydrolyze for exactly 1 hour at 37°C.

- Stop the reaction by adding 250 L of the solution of HCI 1M to each tube.

Summary table of the composition of the different reaction media:



dem neralized buffer water Test sanple 80 L of sanple 200 L of HHL 20 L of
ACE Bl ank sanple 80 NL of sanple 200 pL of HHL 20 plL of borate buffer
The reading is taken by extracti on of {phe hydrol yzed substrate (hippuric
acid) and its quantification using a spectrophotoneter, with the foll ow ng
protocol: Add 1.7 nL of ethyl acetate to each tube, stir. Centrifuge at
2000 g for 5 mnutes at 10C Place exactly 1 nL of the supernatant in an
Eppendorf_m crotube. Fvaporate the ethyl acetate at 120C for 10 minutes in
a heating bl ock Add exatiegt pomionof defdditioniofed wat eBtartieg stir for 10
seconds iin order to take up the hippufsubsiratd. Read | hgdralysis bance at 228
nmin Ceﬂ 190%/cbatrot 10 BOMLr@l'ad' ng. 00 @ safHR! t XES@HA@E The
percentage of ACE inhibi}y r%hfé’d cul ated as fol |l ows s 100%ctl| - Abs
0% ctl) { (Abs sam - AI sam) k 100 (Abs 100%ct| - Abs 0% ftl)

Wth Abs uou thanrce—a amafter—exrractian—pt— 1“ |J &€ ctl
= control sﬂ °garrpl e lgguiaff ntejéprQl ,OfE"r‘.‘é I C5 % F?'oé' Eeed as
being the¢ quantity of sdBENRRMEA ?ﬁ of this fernented Whi ch inhipits
50% of the enzymatic ac watew of the ACE in the react |on medium i.p. in
m crol it ¢Test) sangplenat aB0 if of Samplent eB0&idLkofdéiHLm | | POiulref ACEr eacti on
nmedi um  RBidhk Saftble™ 9UBE |fL 6hsutfiple CPPD@IULSSITHIAE t hE20 i dfidorate activity
on the angiotensin conyerting enzyne pf the differen béﬁé,al ns accorgding to
t he present—nventton——Conpared—wthother—strarnsof the prior—art— The
equi val ent concentration of fernmented mlk per m of reaction nedium

necessary The iteading is takén o g éxtfactiohi ofi thi HVdrél?@e@%GbQFrﬁt%S(lhfbpmmV@éla) ng
enzyme (| C50¥ is expressed along the y-axis. The hi ?her th
concent r atangrts qwﬁptqf@a;@m using a spectrophotometer with the following protocol

Add 1.7 mL of ethyl acetate to each tube, stir.

Centrifuge at 2000 g for 5 minutes at 10°C

Place exactly 1 mL of the supernatant in an Eppendorf microtube.

Evaporate the ethyl acetate at 120°C for 10 minutes in a heating block

Add exactly 1 mL of demineralized water then stir for 10 seconds in order to
take up the hippuric acid.

Read the absorbance at 228 nm in cells suitable for UV reading.

Expression of the results:

The percentage of ACE inhibition is calculated as follows:
(Abs 100% ctl - Abs 0% ctl) - (Abs sam. - Abs blank sam.) x 100
(Abs 100% ctl - Abs 0% ctl)

With Abs = absorbance at 228 nm after extraction of the hippuric acid
ctl = control
sam. = sample

For a fermented milk, the IC50 is expressed as being the quantity of
supernatant of this fermented milk which inhibits 50% of the enzymatic activity
of the ACE in the reaction medium, i.e. in microlitres of supernatant of
fermented milk per millilitre of reaction medium.

Results



the strain's ability therefore to inhibit the angiotensin converting
enzyne. EXAMPLE 3: Preparation of a (probiotic) dairy product according to
the invention A fernmented dairy prod@® is obtained as indicated bel ow

Bul ked m | k, previously skimred, pre-pasteurized and cooled down to 4Cis
standardi zed as regards proteins (4.0%9 wth skimmred mlk powder and

gl ucose i Figdree® thows @mowipdrizont of thed¥aHibitory. adtivityden rtie nasiiotensinis

prepared is subjected to gasteurl zation (95C - 8 mnutes). After cooling
down to gmvewego%nzwmer@ thendiftereptestaaingiaceording taithe Asesantiinvention he

pr esent and mai ntai ned at 37C t hr oughout
the fer n\gﬁﬁﬁﬁrgﬂ%@g}}{g g@% I’Li%;gli—“?%pggpé'q}eached the curd is renoved from
the fer mNeabh@ivalediconBentraitdn tob fondenied milk et il kY REBLES MédiMmpassi ng
through a filter) and cooled down to 10C in a plate heat exchanger. The

smoot hed @egessyda inibd G0er0fibe agtigifephiha ApgiolINsin gpRverting\anzyme pH

packaged I(pigs HeBSER AabanE TR, Tt hBnEDINS sohlEntedbd iR iBEE™ 11

prepared gRatahmss hbiigabeidier ©f inARMURECH Tgid?é’ﬁsMEanéﬁmrénz%éO 65 nmy/ kg
of VPP equivalent. Thé peptides content of the product s advantageously

stable throughout the |ife of the product. The reducti on |n pH dur| ng

refrigera rage sad ant a | i |bIe | ess n unit) and
he poput EXARPLESF prépRtaifh BF atRiphifie) afity sFebuff dcehbiRa hthe e no
advant ageqrgénti6éRPr i sed between 107 and 108 CFU nlL. EXAVPLE 4:

| dentification of nonsense point nutations in the |actose operon of

strai ns adctaroiemied damaroduoér&@btalr&cbas indicated betdve sequences of the

| act ose o 120 of t he .strai 009 ,avai | ab] e §tom
Conbank, _ SR ke B AT sKimBed) Pirspadipirizid cbdcaqi Boufel i &)

appear ed bgst r J A S W@g ossi bl e
to productes(?a@rg%gdrgﬁgredya%@ dféﬂ?lrpls ng/ egi“tnl'ggﬁgﬁg%gbﬁg H r éF1ecpl act ose
operon of giucasenss addeddiong amouhtmg|tnvéjﬂ%o(mv/w)‘hé’heeqaleymne@uwmhm&en

carried out ste se end e bta ot her
pri rrlers sé’@@%‘eﬁ\gﬁ *QW%%ER&H Plﬂé ‘%5[& ﬁﬂﬂ '?ﬁftﬁra‘iql R9 \ﬂﬁ”n

i dentifieqolgyohthe oy MmédidrP s b@e&&lj HitrPa §t?a|ﬁh§'ccordlng to the present
invention amounting to 10° CFU/mL and maintained at 37°C throughout the
fermentation period. When pH 3.8 is reached, the curd is removed from the
fermentation tank in order to undergo a smoothing process (by passing
through a filter) and cooled down to 10°C in a plate heat exchanger. The
smoothed and cooled curd then has a preparation of fruits (having a pH
between 4 and 4.1) added to it amounting to 15% of the finished product,
packaged in 110 mL bottles and stored at 4°C for 28 days.

The product thus prepared contains tripeptides of sequence IPP/ VPP
amounting to 65 mg/kg of VPP equivalent. The peptides content of the
product is advantageously stable throughout the life of the product. The
reduction in pH during refrigerated storage is advantageously negligible (less
than 0.1 unit) and the population of the strains according to the present
invention, remains advantageously comprised between 10” and 10® CFU/mL.

EXAMPLE 4: Identification of nonsense point mutations in the lactose
operon of strains according to the invention

Starting with the sequences of the lactose operons of the strains DPC4571
and ATCC15009 available from GenBank, oligonucleotides (primers) were



not her strain 1-3431: in the 6-3 direction, a Cytosine base is replaced by
a Thym ne, which causes a stop codon to appear at 1320 base pairs of the
initiation codon of the lacL gene (whi2dh rmakes approxi mately 1900 bps)
encodi ng for R-gal actosidase. Apart fromthis nutation, the |actose operons
of the two strains 1-3431 and |- 3504 are identical. Sequence of the

| act ose ophoeen ofrotnhgyepiesaiwhich Hppearéd atebenthat besh preserved. These

aaat gaaaat t cat gat ct aact ct ggat t aat qt gat aagcgct tt caacat cagt gccccagct tcaattcc
t ccaacgcc@iganucleotides made” it possible to produce a “long range” PCR, then fo

f‘g;ggggfgggggg YRE SRNRTRHY Tr IR IR BHAGh L6 SHARILLRGRdy bt fesaagct ce
caaacaact gaamitioAa Thegsddudneirgcvas ttheaaidrged avk stapest | 1.é cdepérndiagani ct acat t
attttgtgtggtttcacgatt _ _ _

aat ggt't aaghe sequeficasyekiaiiede athes paimars Sengsiga acrvaseauancedgaatitiygcaaaccat ¢
gat at ggaa

oo taoonad rbhsbhes dnwtaign, was identified in. the, Strain J3504 in J2PNRP Jealgccat t g

gcat aat caghétiar strain 1-3431: in the 5'-3' direction, a Cytosine base is replaced by a
at accaat t acagg_cagg?‘gt ggt aat cccttcttaccat aat aacgcat t gt aacct t aat gt gaccgacat ca
t caat at t atldrymine, which causes a stop codon to appear at 1320 base pairs of the

gat LUt goqliLabd ASaAR0F T AGPYAAS TARM ARRILABIGHAYEF o' Bpgj 2ot oot g

att gct aaat't!

agggt gcaatepgaamelfof BasAa@eseatet ct gt ct act ttt aaat ggat at cagt acat t t agt aaacat at
cagct ccgagccat

t gagct gectApaatyfromatiis oudation dhedactoge taperons afjthegbve graimeda34ilagnddt aggt aca
cgat aaagcecgt{,c . ,

cttgccgtgt t‘”t'?alg%'&na(iaﬁ'caagt ccgccgegtt cat aact aaagat gt at t gaaaat ctttgccattaac
gccaaat gt %_[B‘ir}e‘h_ce of the lactose operon of the strain 1-3431 (framed mutation)
cccataaatgartatrgcaattgatta gigtaalCCalaatagtatctcacttrccrtgcatagctggttttggtt
t t ct at ct g@galaazaatieaigatctaactctggatiaatgtgataagegctttcaacatcagtgccccagetgteaattcctccaacgecgega

f
NN e e i s e e R

2 caat aa g o e SR ot L g
C %ﬁ A oA e e O L L DU S Sz a0t at
9
¢

ccgccgtta
tcatgtctgictacttttaaatg ata;t(;agtacattta taaacatatca ctccgggcccat

— =

tcttcaacct

agttcggcaaa

gt aaat acal i dghMHaRbsd SERAN R Igtiot bcH bAoA B R G L AR aL Leat agt gaa
ct aagcat gteahscgigfacttitabgitoddgtcaycigehbataatidaa gdttatdai et gthtthabdce satfigdcaic

at t cgt t gccrafiRratiraagatatiaaadatatagtitctcacttcctgcatagetggtitiggtitictatctgcgaacattaa

t ct t gaaagtaetatgjcagijahadticaegttgadtgggitcaciaaatjcgetdtadcytanbacatcatgtccactaatttcatcatg

at t gcggaataagamatatgggyacyatdagltcarggadagtceacgdagtatigagggtatitatcaagtaattigatatatgaatccatg

Ct ct cccat tacydcgiippeatipgtcatgtcrtgyaightitgraticggtaaaigdcitogiggatcaltitgeeagtaticimaapctittiédgtd gat cgca
aagat aat actapatpgatacagctitcaacatctgaaattttatcttttaattcgggacggtgcactacgccttcatagtgaactaagegtgtatcate

aat t t ggt t taigpgetigesraticatigaticcoziorigitpiciacagratagaaticottaceragiascraarpageatagrogio®agt t gt cat
at cact cat tigfoaaagigieaipgyatiogatociegptqapicactaciicitt cqgaalggasgetggtacattgtcagaaggttcaat

gt t aact ccatqiesaatiitigecaagirgaiotogticaagatiaiicicpoacaigacataeatgacaiitigaigocpaagataataccacggat

tctcct aaagﬁ?@@a@%%@ﬁgg%%é%ﬁﬁ% gt fadiajieaigicpetivicaiaicaalsetiotteladsthgaagcet g

at aaagat at tittgcatcccattéatgtcggttadctccattgataattaaacgcttgccatitaacaaaacaactttttctggactaatttcaat

cat qut  at (L LB et e ROt P e BRSSO 1 cat

tct ccagaagﬁ d

T OB BT oo

tgataattatghy gtcttctagccaagatlgcagtactgtgtttaaaaacttctactgctaaaagattatctttttcttgaatatatggcgttaaatc
act cgt ggt tdaa g§attdbagigtticagiaitddedtbadiagsagitadcehtadi aditdctAvsdcgadica@annoat gcca
gagaagcgJaaatatgaacatcttticcaattaaggctgagcttaaatcaaatcgettcaagtatgaaccgactgtgttatctgegectttgectaaatgag

acat gt ct t ggtictichightegtaggagadagcaargenyhaiogtdoaagatttgieitdcChpoaaphgraoattatatatpatt tttt ct t
gaat at at gggytamgitdctraattcgatttcacttggaactgggatcgaatcaaaatttgaagaatcaaaatcacgcetgataaaaatcttgtg

aaat t ct gacgpgeaitcakggaiiagtayhaasetyeadttnyeititteataradtigitatagttadigtaitgrtitgrcanticacgataayct t t t t ¢

gacgccttc delgtaagaaagggatgatcactgtgtgcgggcaattgattgaccctgaatacctcaggattatctagccaattgatattigettgcata
atatgacctcatttctattaaaatatatticgaaagcegcttttattatagcatgtaaataaacaatttattagtattagtaaagaatttatttac
aatatttaataagatttactigctataaagactgaatacatgcagataatagaacctttatttattggaatttagtaaatattttgtataata
aagaaagagaatttataaaaatagaaaagaaataattatgagaacaattaaagaaattgcgctggaatcaggctattctccageg
acagtatcacgtttattaaataatgatcctaatttgtctattactgcagataccaaaaataagattttggagattgctaataaattggget
attgggaagatcatcaagaaaagaaaatcaagcccacaattgctttactttatcgagtaaatcataaggaacaattgcaggatga
gtatitcacticgtigaaacaagcattagtticaactgtagagcgagatgcgctgaagatgaaaaacttttatgacatagaagatttaa




aat at gaacatcttttccaattaaggct gagcttaaat caaat cgctt caagt at gaaccgactgtgttatctgce
gcctttgct aaat gag

ccttcttcatgatcattaggat ctaaagcgt aagct gggcggcggaagattttgectt Cccaaggaaggaggaca
ttaatatattgatt

ttgagtatagttgctcaattcgatttcacttggaact gggat cgaatcaaaattt gaagaat caaaat cacgctg
at aaaaat cichgda@cgcttctttgttccaaggatttatiggagtaggggcggagecaattgaaaacgeccagttggttaagctgcataaagtittg

gacgat ccataggitdtapagoaaatedagaeayhdtattigatcdabitgadctdacicitdcgjtiagadaagpdtigatttgt gt t gct

t t t gccact gitjatgadaaatggcattaacaagatcggttttatcggtggegttiggccctaagcatgaccatattcaggaaaaagatttgegttcaa

t ct ct aaaataiigigagtatatcrabetagagugipgatacinaaiegacyacgigaagaancaaitagegiigarastagttataagccaat t g
atatttgct® g@aatggttttggctaaatacaaaaatgatttacctgaagcatttttaattgcatctgatactttagccgttggcgttttacaag

at at gacct WW@Q%&@%@@W?@@%@IQ‘& @ﬁ@qqta&t@eta@ta Bragtalqilicesece t at t agt a
t t agt aaaga@iqtiegticeacatiaatcaacaagaaatgatigata ggcacttgatactttgactca atta catccagatcgaccaaaga

aatattt aaft%é@ %ggsigﬁ;ggtgigaacagggaﬁggﬁt%§%§ caaaggag atatgac ?ﬁaﬁ?gtgg;gatgg gaatttag

taaatattt

g%: L P AT <o

ttctccagc

acagt at ca V%%ag?a éli‘aghttaat'gégcttaattact% &E ata%tttta%’%tlagatt?l:u tt%:% 8?% atata atccagggl e%?ggaacztﬁ%tt ggagat t

gct aat aaaj tgﬂﬂ:ﬁécttggcacataaga a@%gattctttttgcaattttatttgaaatcatttatatc gttttgacgttitttattccttatcagatggg
at t gggaag gefigyitectabetAaqgainy eapacefpatacyetidRs Wé@%ﬁﬁg’bﬁ@éé&@ég’%@ggaac aat

t gcaggat gaactatcattgttgtgccactggttaccggtgtaacttatgcaatgactggcaagcatgaagaaggggctcctggttggttgectttge
gt at t t cac gyegttatygcdtagaatisttigoiddatoytatdtitioggntiatngadagatgatiigmagiataeraagt t t t at ga
cat agaagatbdamaca@tttaggtcaagtatitggggcaatticacataatgatcagattttatagccaagtttggcttatttgatgttctcattggcta

t caagaac getgtagttadagatpgggteatptitatetptacaagicuigatigajeapc cazatgecittuopitpiigatgicattgccargtta ggt t aagce
t gcat aaagetcgitttitgcattagtccattgtitccaattttaaataaatataticcaagaaaatggctatttattggcggtcaaatttgtatgattttggca

cct aat ggt $aceetigigalticooivacaniaredicalitaadigqalinaoqtiapetetatinatainzacttiogeratingiaaciatigfdct ct t acg
gt t aaaaat g3ttaagtgpigacatcgaatatggtcagetgaaaagtgg cagagaaatgaagccgtcgttttagctgttcgaccaatggtcgat
Skt
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aaaat ggt t

at t gggaaas taaa cggé;%'a;a tccaag(céa:ta ggé}g gtatggﬁité cacattté; @chgéaaaatt ﬂf& ﬁ%ﬁggi@aﬂ ttage

cgttggcegt iy cfaﬁﬁg §élgatggacaaattgttaaaaaaggtgaactgctattagaatctgaccgtgatttagcactaaaaaatggttataaag

cct t t aacyan@gaansditteaatieilagagatabatbagadLhttogs gﬁg"g}téa&@ﬁgﬁt@hﬁﬂt‘g@@hﬁ&aﬁl gttaagt
at gt t t cac gggttgaagtgaagtitaagtagaggaaactgatgtaagcataaatttaatattgatttacatgtataaaaaagaatgacttitagtg

act t t ct t c gaagtaemcittttd gieria gaema aditfaia adogittttigaHaa baygatgadgtapataagdcttaiaabiattataciyat t at t ca
t ccagat cgagaaztagpitagtaaatctaaataaatattttactagaacaaaaaaaaatgataaattatttcgtgtaagcgatttctgaaaagga

t t gat at cc gisHtogpageaatiateatgcatagipategaciicgasgeaacpentagiycdiagmicatitpicigaagaaittggogeact t agt aaa
aaaat at t t cRgqgHitaiggtgtaatgagtacatatittattatttttattactagtggaatgtttagcggattaaatcaatcegttgctgataaattagta

gaaaat aaafaHaaifala9eglagiast @@@9@@%&@9@9@@@@%&9ws@%gqaagqtt@a%a@a%@f&@@&@tht at gact
ftcat gcaaéte tagcacaacagaattggatccttttigcaatttigtttgtottgatttacatcgetitigatgtifictattcattatcagatgtticatattg

oo A O e M O o

gtccttttgt

gggaat t t a g e R A R A A R P AR oot ot

acaggact agglts tit ttctacat tacaagtttgtaatt caa ccaaat atttctgggtagtaggtgtaattgcaacaatt
L gCagat A gl ealeatenl ¢ gat cca

gtott 9999@@ﬁ@l@fé@tﬁtﬁatctttggtcgtaacaatgtcttcttaatggatttaggcttagttttattcaatattaacttcgctctgttggtaactgtttta

t gat aat actamaateepetigRiIcnaattdgaggrhigeaitgidotatgagagagicagnjmgigamgcat t act
gct aat t ct aadidghaetgtticaaatgecttagttggttatgtggcaattgcagetgggatgactggatcagcetactgcageagatatgacgagea

got at t t t c pggdtatipgcaatinataitpgicttigéattcattdgeitggragiitatdatigtaptaytteagceaadtaaatitgagigrot t t t gac
gttttttat taaggqaa@a@amawgttgaagaattgaagagtaaacttgcacaaggcgagattgaaaagaagacttcagtagatacag

gcat ggt t cAdeAepaceagiadpiaitpigcacHedaairdigegtaniacasatgteticiatiotaat @ aaaceaticedthggt gcaa
ttggttgga ggtatttgcaattgagccaagcagtggtcaaatttatgcaccatttgatggaacgatcaagttta cggtacaaagcatgc

t aact at cat Eﬁ%ﬁ tcaaac ggt" @ggg %gmg@mggggaﬁgggggct cctg

&
0 00t O eGP AR PRSI IEIAAR o mt gt nat act

t agaaat t ct gccaagt

?3:?3?? 2??&@%82% ?’hﬁﬂ}s@%t bP43eri8AtINGS ArcVcaf tha! foheding (AliRdieR3 M theoct tatt
at gt aat t adactase@pegtrarnotistrainataccordingtoathedpvepstiaraat aaaccaaat gactt ct gggttgttg
gtgtcattgccacatta . . . . .

atcgtttttt gcat t2HRIRd=3005 Y comparisenwih siaint-dtd4caagaaaat ggct at t t at t ggeggt
caaatttgtatgattttggca
tacgggttgttcattttcggtcgcaataacgtcattttaatggatttagggttagctctatttaatatcaacttt
gctcaattagtaactgtttta

3.




acat t aact gat gccat cgaat at ggt cagct gaaaagt ggt cagagaaat gaagccgtcgttttagctgttcga
ccaat ggt cgat
aaatttaccggtgctatttcaaacgcgct agt aggat aggt agcaat t gcggcaggcat gact ggt t cagcaact
gcagcagat ag

acaagt cacgat attagcattttcaatattatggctttatatgtgccattaattttggcagttttagetattatc
atttttat apperai@ol-3508, an adenosine base replaces a guanine base which causes

ttat ct gaaaagaaacacgct caagt tt gaagaat t aaagagcaaactt gcacaa aagat cgaagat Cc
aattt agct thegappeara%ce of agstgg co on,gat 1713 b%sg pairs fror% the sta?r%J %f tr?e lac?. 9ot 99

gcagcaaatgéﬁg%gaggﬁgggpggébgE&gﬁﬁ&%&gcagatggtaaattaatgactatgtctgaagtaatcgat
i\ .

gaaaat ggc
acatt t cct ggt-aagegair -8508 by ConipariRaacwli swandatds: t t gccacat t t gat ggt aaaat t aag
tttacctttggtacca

agcat gcgt tn ghaim -30C3.can Asenogipechans eplaces gt 9uRIIHEe thpgecvhighcerusgst aat t t gc
O ool JEAOHE hofyance of @ siop.cadom Al 183,635, Pa's fiomihe SIAML! 118 A%ycact aaa

aaat ggtt a?éﬁé‘@nccding for betagalactosidase.
at acgat agtaattttctafact caacct ggt agagt agaaaaaat gagt aaaat tt cggcaggt aaagttgttg

aacat ggt caaaa

ggt ggt t gaagt gaagt t t aagt agaggaaact gat gt aagcat aaatttaatattgatttacat gt at aaaaaa
gaatgacttttagtg

ttaagt aaactttttggt aaagaaaaaattttataagccttttttttaaaaaaagaat gacgt aaat aagccttt
tctttaaatatttatactt

agt aaat agct t agt aaat ct aaat aaat atttt act agaacaaaaaaaaat gat aaattatttcgt gt aagcga
tttct gaaaagga

at ctt gggaggaat t at cat gcat aat cat aaagt tt cggggaaacaaat agtttcctatgcatcattttgtctg
ggcaat tt ggggcact
cagcattttatggtgtaatgagtacatattttattatttttattactagtggaatgtttagcggattaaat caat
ccgttgct gat aaattagta

ggtttaattactggattaat ggtactagtaagaattatcgaactagtcattgaccctatttttgcagcattatta
cttattctatttactggtattt
ttggattagcacaacagaattggatcctttttgcaattttgtttgtgttgatttacatcgecttttgatgttttct
attcattatcagatgtttcatattg

gggcat ggtt ccagctttgagt gaagatt cacat gaacgtggtatttatacttcacttggtgcecttttcaggtac
tattggttggaatagttt
gccaattattgttgtgccactggttaccggtgtaacttacgecggttactggcaaacacgaagaaggagct cct gg
ctggttcgectttg
cggccgtaatttcagccttagcaattatttgtgecttgattgtttgetttggt act aaagaaaagcacaacatta
tt agaaat t cggccaa
acagaaaaccactttgcgtcaagtatttggtgcgattttccataatgatcaaattttgtggccaagtttagctta
cttattgtattcacttgct

gttgtaattactaatggtgttttgttctacat gtacaagtttgtaattggcaagccaaatgatttctgggtagta
ggt gt aatt gcaacaat t
attggttgctgcattagtccatctttcccggtttt gaacaaat at attccaagaaaatggttgtttattgcaggce
caaacttgtatggtatta
gcatatgtcctatttatctttggtcgtaacaatgtcttcttaatggatttaggcttagttttattcaatattaac
ttcgctctgttggtaactgtttta

actttaact gat gct attgaat at ggt caactt aagatt ggt caaagaaat gaagccgttgttttagctgttcgt
ccaat gattgat aaatt

tactggtgctgtttcaaat gccttagttggttatgtggcaattgcagct gggat gact ggat cagct act gcage
agat at gacgagca
aaggtattaacacatttaatattatggctttatatattcctttagctttggcagttttatctattgtagtatttt
t gagcaaagt aact tt gagt ga

aaagaaacacgcacaagtt at t gaagaat t gaagagt aaact t gcacaaggcgagat t gaaaagaagact t cagt
agat acag

gaacaaaagaagt aact attt at gcacct gct gat ggt gaatt aat gcaaat gt cttctgttgttgat gaagatg
gt aaaccattccctg

gt aaaggatttgcaatt gagccaagcagt ggt caaattt at gcaccatttgat ggaacgat caagtttactttcg
gt acaaagcat gc

att cgagatt gt gt cacaaaat ggact acaagtt gtt gt ccat gt aggatt gggt act gt caattt acgt ggaga
aggctttgaaacttt

ct acgat gat ggt caaacagt gaaaaagggcgat aaatt acttgagtttgat cgt gatttggctcttaacaat gg
tt at aaagacacg

atcgtgatattctatactcaaccaggt agaattcaaaattctggtgctattcaagct ggt aaagat at
Simlarly, analyses of sequencings reveal the following nutations in the



| act ose operon of strains according to the invention: - Strain 1-3505 by
conparison with strain 1-3434: 23 |In strain 1-3505, an adenosi ne base
repl aces a guani ne base which causes g4t he appearance of a stop codon, at
1713 base pairs fromthe start of the lacL gene encoding for

bet agal act osi dase. - Strain 1-3508 by conparison with strain 1-3435: In
strain 1-3508, an adenosi ne base repl aces a guani ne base which causes the
appearance of a stop codon, at 183 base palrs fromthe start of the |acL
gene encodi ng for betagal act osi dase AYRS Cains Strain of Lactobacillus
hel veticus not having the ability to convert |actose into |actic acid. and

capabl e, by_fer tati erature between

o ot or bl y SRR a0 kil BelEHEG Rot hAGRG s SURRES $onrer REIBH intgai ry
medi um cont gLl ggiga quantity of glucose greater than 3% (ww) and with a
total proterns content greater than or equal to 2% (ww), preferably

bet ween 2 amd capablewby)fermentatipnedtea dénpelattinge batwazen 3ﬁdar&%45h@ gtarel nore

PGl or VP RIETRIBRIYHSRINERnOP2 BNd i g SToRs BrateERIY 257 b sy,
more pr ef erlﬂghwnﬁkoh?ﬁﬁh n‘ﬂf oagcor ﬁ%re'e‘:%rgt]hafteﬁ%e AP a 2-

Strain of Lactobaci to aim1l, po SeSSI ng at
| east one totdlgroteing conteat gmatelsteanpmequal B 2% (w/lw) pfefeettipbetwédrud

hel veticus acc o claim_22 0SSess st on oi nt tation

i nt r oduci ng@Rg g@%b{‘]’%tﬁédﬁoﬁpfqﬁrqb&s %‘pgﬁ @P‘?ém fe@&%{erg%@xi | | us
hel veti cus to any one of clainms 1-3, such that a dairy nedi um
with 4.0%total prot'eins containing 1.0 % (ww) glucose fernmented by said
strain of Lefcprodacingl the hipepttes of sequeaceni®RP rand/of ¥iPRe M atqtmantttyrmatf 30
hours, at a ten‘gerature bet ween 30 ang 45C, poss ssei/ |? %rfgt er than or
equal to 4.l8ashZaiBgaprefemhivad leashna dFQe&EPJ? Pk biy at leas mg of

VPPeq per kg of fermented product.

2. Strain of Lactobacillus helveticus according to claim 1, possessing at least one

mutation in the lactose operon.

3. Strain of Lactobacillus helveticus according to claim 2, possessing at least one

point mutation introducing a stop codon in the lactose operon.

4, Strain of Lactobacillus helveticus according to any one of claims 1-3, such that
a dairy medium with 4.0% total proteins containing 1.0 % (w/w) glucose
fermented by said strain of Lactobacillus helveticus for a maximum
fermentation time of 30 hours, at a temperature between 30 and 45°C,
possesses a pH greatér than or equal to 4.0, preferably greater than or equal
to4.1.

5. Strain of Lactobacillus helveticus according to any one of claims 1-4, which

possesses moreover a fructose-negative phenotype.

6. Strain of Lactobacillus helveticus according to claim 1, chosen from:
[-3504 deposited at the CNCM on 14/10/05;
1-3505 deposited at the CNCM on 14/10/05;




5. Strain of Lactobacillus helveticus according to any one of clains 1-4,
whi ch possesses noreover a fructose-negative phenotype. 6. Strain of

Lact obaci | | us hel veticus according togglaim21, chosen from 1-3504
deposited at the CNCM on 14/10/05; 1-3505 deposited at the CNCM on

14/ 10/ 05; 25 1-3508 deposited at the CNCM on 14/10/05; and the variant or
mut ant strains derived fromthese strains. 7. Use of a strain of

Lact obaci | | | veticu COLdi to ne of clains 1-6, for the
preparati onl@islag %&9&%& agﬁber {"Fgfglﬁtolncﬁwg/ro%duct , in particular of a
fernmented danuthenaddat or Putddetragodehived fishthéddsifainguch that said food
or pharnmaceutical product has anti-hypertensive properties. 9. Food

product, in particular fermented dairy product, conprising at |east one

strain7of LadeobRg istrhtsoNEbMBbaGHSs AERBEEINIcARdRIREoinFE bAk B claifis 18, Food
product according to claim9, containing at [east 106, preferably at | east

107, pref er & theapréparation 0F @rFdoeH o phhimacauticabipaedudtysn pErieulac of a
bacteri a. 4.1. F o& gr oduc e%ccordi ng to any one of clainms 9-10, containing
at |east 25 ,erﬁ? ABINYIOIYE. | east 50 my, nore preferably at |east 75 ng
of VPPeq per kg of said food product. 12. Food product according to any

f claims 9-11, .al i si L ol E(S) )
o e e W accsirdDigsd Sam . Ryl dob! $43 Rhe & prdmecouita HIPHACk BAsny

one of cl ai BB berteReREsTShEgied PH greater than or equal to 3. 85,
preferably grelatytr tﬁan g)r? %qug?' to 4.00, nore preferably greater than or

equal to 4.20. 14. Food product according to any one of clainms 9-13, which

possesges amly HUAGE SAatfcRBPREMdrESd dbity JTHAGES Tohfiridiily oReRaHd on of
a[ efo S: selectin

a food "product conprisin OW ng sta a raw nmateri al
cont ai ni ng straln e ldctobescillushgiaeticusidcorgingteone of citngi 1RBng t he pepti de
sequences | PP and/or VPP. 26 sel ecting at | east one Lactobacill us

hel veti cus strain according to one of <clainms 1-7, '

10.  Food product according to claim 9, containing at least 10°, preferably at least

107, preferably at least 108 CFU/mL of live Lactobacillus helveticus bacteria.

11.  Food product according to any one of claims 9-10, containing at least 25 mg,
preferably at least 50 mg, more preferably at least 75 mg of VPPeq per kg of
said food product.

12. Food product according to any one of claims 9-11, also comprising

preparations of fruit(s), in particular fruit pieces and/or juices.

13.  Food product according to any one of claims 9-12, possessing a pH greater
than or equal to 3.85, preferably greater than or equal to 4.00, more preferably
~greater than or equal to 4.20.

14. Food product according to any one of claims 9-13, which possesses anti-

hypertensive properties.

15.  Process for the preparation of a food product comprising the following stages:
= selecting a raw material containing milk proteins, in particular proteins

containing the peptide sequences IPP and/or VPP.



seeding said raw material wth said strain, fernenting said raw materi al
in the presence of 1-3% (ww glucose for 12- 30 hours at 30-45C, and in
the presence of said strain. 16. Procgss according to claim15, wthout any
therm zation stage after fernentation. 17. Use of streptozotocin for
obt ai ni ng Lactobacillus helveticus strains possessing a |lactose-negative
phenotype. 18. Process for Obtaining Lact obaci | l us hel veticus strains

| act t t t he f lI t
browi di gt FORUIG a8 IeaaplS ReTakA RS o PRSP dm dccording 1 BeeOEa: o
at | east one ghRéA-7nto contact with an effective quantity of

streptozotocin in the presence of lactose; isolating the colony or
col oni es of * | seedisg saiyaw Mateia nothygad sﬂraln Process according to cl aim 18,

corrprlsmga olor nmetric test st medi u tai ni ng Xga /or
Sgal and/ or af"?y Bg Se Hbatﬁﬂgl R tﬁ? PrEP&Icsd M%ﬂw/"w@'&?g |f9fe jond to
gal act ose andsuhiobls 680 as°¢ agaeh el drevbi of difa BirgRki ng of this bond by
said strain o Lact obaci | | vetl

16. Process according to claim 15, without any thermization stage after

fermentation.

17.  Use of streptozotocin for obtaining Lactobacillus helveticus strains possessing

a lactose-negative phenotype.

18.  Process for obtaining Lactobacillus helveticus strains possessing a lactose-
negative phenotype, comprising the following stages:
= providing at least one strain of Lactobacillus helveticus,
« bringing said at least one strain into contact with an effective quantity of
streptozotocin in the presence of lactose;

= isolating the colony or colonies of lactose-negative phenotype.

19.  Process according to claim 18, comprising a colorimetric test stage on a
medium containing Xgal and/or Sgal and/or any other compound which is
linked by a B-galactoside bond to galactose and which can be tagged following

the breaking of this bond by said strain of Lactobacillus helveticus.





