
w 1  Novel strains of Lactobacillus helveticus The present invention relates
to novel strains of Lactobacillus helveticus, as  well as their uses in the
agri-food field. More particularly, the present invention  proposes strains
of Lactobacillus helveticus possessing a lactose-negative  phenotype. The
present invention also relates to a process for obtaining such  strains of
Lactobacillus helveticus. Hypertension affects a significant proportion of
the population. The use of the  peptide VPP (Val Pro Pro) and peptides
containing the sequence VPP as  agents capable of reducing blood pressure by
inhibition of the angiotensin  converting enzyme (ACE) has been described in
EP 0 583 074. A similar  effect of the tripeptide IPP (lie Pro Pro) has also
been described in the  literature. These peptides inhibit the ACE by
blocking its active site and thus  preventing it from activating the
angiotensin. It is known that the two sequences VPP and IPP are present 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(r) marketed by the company CALPIS significantly reduce
blood pressure in 



2  subjects having higher than normal blood pressure (Mizuno et al., 2005.
British Journal of Nutrition; vol 94, issue 1, 84-91). Another recent study
(Jauhiainen et al.; 2005. Am. J. of Hypertension, 18:  1600-1605) puts
forward the hypothesis that the abovementioned action  mechanism (ACE
inhibition) for explaining the anti hypertensive effect of a milk  fermented
by an L. helveticus could not however be the determining action  mechanism
in humans. A large majority of Lactobacillus helveticus is capable of
producing the  tripeptides IPP and VPP by fermentation of milk, but the
quantities produced  can be variable. EP 1 016 709 describes a means of
producing the tripeptides  VPP and IPP by fermentation of milk using
specific strains of lactic bacteria  belonging to the species Lactobacillus
helveticus . However, the product thus  manufactured (fermented milk)
contains a very large quantity of lactic acid,  and is therefore
characterized by an acidity which is unacceptable from the  sensory and
gustatory point of view. Moreover, the problem of post- acidification
arises: even if fermentation is stopped (in a standard fashion by  cooling
down) at organoleptically acceptable 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 killing 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
3  helveticus allowing the preparation of food products, in particular
fermented  dairy products, possessing numerous advantageous properties: -
The dairy products according to the invention have a perfectly controlled
acidity, not only at the end of fermentation, but also during storage. In
particular, they are not subject to the post-acidification phenomenon.
Thus, the dairy products according to the invention are organoleptically
very satisfactory. - The dairy products according to the invention can be
consumed directly  as probiotics, i.e. they contain a significant quantity
of live bacteria,  without any impact on their gustatory qualities and, in
particular, without  any impact on their acidity. - The preparation of the
products according to the invention requires no  thermization stage, nor any
complex purification stage. The processes  according to the invention can
thus be implemented simply, in standard  dairy installations, without
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. 4  The mutants 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
invention, in particular the lactose-negative  phenotype. By
"lactose-negative phenotype" strain is meant any strain not having the
ability to convert lactose into lactic acid. By "fructose-negative
phenotype" strain is meant any strain not having the  ability to metabolize
fructose. By dairy medium is meant any medium containing milk proteins, for
example a  bovine milk standardized at 4% proteins with bovine milk powder
(skimmed or  not skimmed) or with concentrated milk. By dairy product,
within the meaning of the present invention, is meant, in  addition to milk,
any product derived from milk, such as cream, ice cream,  butter, cheese,
yogurt, fermented milk; by-products, such as lactoserum and  casein as well
as various prepared foods containing milk or milk constituents  as main
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. 5  According to an embodiment, the present
invention relates to a strain of  Lactobacillus helveticus not having the
ability to convert lactose into lactic acid.  The present invention also
relates to a strain of Lactobacillus helveticus not  having the ability to
convert lactose into lactic acid, and possessing at least  one mutation in
the lactose operon. According to an embodiment, said mutation in the lactose
operon is a point  mutation introducing a stop codon. According to a still
more preferred  embodiment, said point mutation introducing a stop codon is
situated in the  lacL gene of the lactose operon. By point mutation is meant
any nucleotide  substitution involved in the sequence, by comparison with a
so-called "wild- type" sequence. A person skilled in the art knows how to
identify a stop codon  (also called a nonsense codon), which corresponds
generally in mRNA terms  to one of the triplets: UAA, UAG, UGA. Thus, the
strains Lactobacilhus helveticus according to the invention do not  have the
ability to degrade lactose (no conversion of lactose into lactic acid).  In
fact, 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 6  temperature between 30 and 45C, have
a pH greater than or equal to 4.0;  preferably greater than or equal to 4.1;
preferably greater than or equal to 4.2;  preferably greater than or equal
to 4.3; preferably greater than or equal to 4.5.  This advantage is
therefore particularly marked in the case of strains of  Lactobacillus
helveticus which are hyperproducers of tripeptides IPP and/or  VPP: it is
absolutely not required to compromise between a high level of production of
tripeptides during the fermentation  (requiring as long a fermentation time
as possible), and  organoleptically acceptable properties (requiring limited
acidification,  and therefore, not only as short a fermentation time as
possible, in  order to limit the production of lactic acid by fermentation,
but also  thermization/pasteurization in order to avoid the
post-acidifcation  phenomenon). In fact, advantageously according to the
present invention, the production of  tripeptides VPP and/or IPP, and the
production of lactic acid are partially  decoupled: the production of lactic
acid is only a function of the quantity of  glucose initially present in the
fermentation medium, and no longer a function  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 mg, preferably at
least 30 mg, preferably at least 35 mg, preferably at least  40 mg,
preferably at least 45 mg, preferably at least 50 mg, preferably at least
55 mg, 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 45C, preferably between 31 and 44C,  preferably
between 32 and 43C, preferably between 33 and 42C, preferably  between 34
and 41 C, preferably between 35 and 40C, and more preferably 7  at 37C, of a
dairy medium containing a quantity of glucose greater than 3%  (w/w) and
with a total proteins content greater than or equal to 2% (w/w),  preferably
between 2 and 10% (w/w), more preferably between 2.5 and 6%  (w/w) and still
more preferably equal to 4% (w/w), According to an embodiment, the strains
of Lactobacillus helveticus according  to the invention also possess a
fructose-negative phenotype. The combination  of the lactose-negative and
fructose-negative phenotypes is particularly  advantageous. In fact,
fructose has a strong sweetening power, and is a  useful ingredient in food
products. Thus, if the fructose cannot be degraded by  the strain of
Lactobacillus helveticus, the food product retains excellent  organoleptic
properties. Moreover, a strain which is both lactose-negative and
fructose-negative can grow only in a medium containing glucose. Thus, the
final pH is advantageously better controlled in the case where the food
product contains a preparation of fruit(s), in particular fruit pieces
and/or juice.  According to an embodiment, the strain according to the
invention is chosen  from: 1-3504 deposited at the CNCM on 14/10/05;  1-3505
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 106, preferably at least
107, preferably at least 108 CFU/mL of live  Lactobacillus helveticus
bacteria. Thus, the food product according to the  invention contains a
significant biomass. 8  According to an embodiment, said food product
contains at least 25 mg,  preferably at least 30 mg, preferably at least 35
mg, preferably at least 40 mg,  preferably at least 45 mg, preferably at
least 50 mg, preferably at least 55 mg,  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  food product.
According to an embodiment, the food product according to the invention also
comprises preparations of fruit(s), in particular fruit pieces and/or juice.
According to an embodiment, the food product according to the invention
possesses a pH greater than or equal to 3.85; preferably greater than or
equal  to 3.90; preferably greater than or equal to 3.95; preferably greater
than or  equal to 4.00; preferably greater than or equal to 4.05; preferably
greater than  or equal to 4.10; preferably greater than or equal to 4.15;
more preferably  greater than or equal to 4.20. Advantageously according to
an embodiment, 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 30-45C, 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. 9
The present invention also provides a process for obtaining such strains of
Lactobacillus helveticus. According to an embodiment, said 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 in contact
with an effective quantity of  streptozotocin in the presence of lactose;
isolating the colony or colonies of lactose-negative phenotype. The
population of cells of Lactobacillus helveticus capable of surviving in the
presence of streptozotocin is indeed advantageously extremely enriched with
lactose-negative cells. According to an embodiment, a stage involving a
colorimetric test on a  medium containing Xgal and/or Sgal and/or any other
compound which is  linked by a a-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: - 1 st subculture of the starting Lactobacillus
helveticus strains (mother  strains), on neutral MRS (Man Rogosa Sharp)
broth, overnight at 35- 40C; 



- 2nd subculture in neutral MRS. - Incubation until a sufficient biomass is
obtained, for example 10-30  hours at 35-40C. - 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 10
bactericidal for the strain considered. This concentration is strain-
dependent. After incubation at 35-40C, the cultures are washed twice with
tryptone salt. The pellets are taken up in tryptone salt, then neutral MRS
broths are  re-cultured Incubation at 35-40C, until there is growth of the
strain. Isolations are then carried out on neutral MRS + Xgal + IPTG,
followed by incubation at 35-40C under CO2. 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  35-40C. 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 42C in neutral MRS (Man Rogosa Sharp)
broth.  When the latter reaches 0.1, streptozotocin is added to a tube in
order to 11  finally have 50 pg/ml (for example 100 pI of a 5 mg/ml solution
for 10 ml of  medium). Selection of lactose-negative strains The following
stages are carried out in order to obtain lactose-negative  Lactobacillus
helveticus strains: - 1st subculture of the starting Lactobacillus
helveticus strains (mother strains)  from wells of the working stock, on
neutral MRS medium, overnight at 37C; - 2nd subculture at 1% in neutral MRS.
- Incubation for 16 hours at 37C. - Seeding of 10 ml of MRS at 5% (w/w)
lactose, at 1% and incubation at 40C  with monitoring of the OD at 580 nm. -
The streptozotocin is prepared extemporaneously, and is added after
fermentation for 2 hours 15 minutes or 4 hours, in order to have a final
concentration of 50 pg/ml. - After incubation for 7 hours 30 minutes at 40C,
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 37C, until there is growth of the strain. - Isolations are
then carried out on neutral MRS + Xgal + IPTG, followed by  incubation at
37C under CO2. 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 37C.  



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: 1-3504 deposited at the CNCM on 14/10/05; originating from
the mother  strain 1-3431 12  1-3505 deposited at the CNCM on 14/10/05;
originating from the mother  strain 1-3434 1-3508 deposited at the CNCM on
14/10/05; originating from the mother  strain 1-3435 The lactose-negative
phenotype of the strains obtained is again confirmed on  a MRS + Xgal + IPTG
neutral gelose medium (so-called "white/blue" staining  test) EXAMPLE 2:
Strains possessing a lactose-negative phenotype The strain 1-3504, 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 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 13  The acidification
properties are evaluated as follows: A medium containing 120g of skimmed
milk powder (SMP) in 930 ml of water  is pasteurized for 10 minutes at 95C.
This medium is seeded at 0.5%, then  subjected to fermentation at 37C in the
presence of different concentrations  of glucose. (The abbreviation Gx
indicates a concentration of x% (w/w) of  glucose in the medium before
fermentation). The pH is then monitored as a  function of time, for
different strains. A sample of fermented medium taken at  30 hours of
fermentation is used for measurements of production of the  tripeptides IPP
and VPP as well as for measurements of ACEI activity the  results of which
are given below. For 1-3504, the results of the mother strain are also shown
(1-3431, lactose- positive strain), (see Figure 1) For 1-3505, the results
of the mother strain are also shown (1-3434, lactose- positive strain), (see
Figure 2) For 1-3508, the results of the mother strain are also shown
(1-3435, 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. 14  - The
preparation of the sample is carried out by dilution of the fermented
medium in a mixture of water, methanol and trifluoroacetic acid
(50/50/0.1%),  containing 25 ppm of deuterated VPP internal standard
(denoted hereafter  VPPd, of formula H-Val [D8]- Pro-Pro-OH, MM = 319.45
g/mol, available from  the company Bachem Chemicals, France) and 10 ppm of
deuterated IPP  internal standard (denoted hereafter IPPd, of formula H-Ile
[D10 N15]-Pro- Pro-OH, MM = 336.2 g/mol, available from the company NEOMPS,
Group  SNPE, 7 rue de Boulogne, 67100 Strasbourg, France) in a ratio of 1 to
3 (for  example, precise weighing in an Eppendorf of 600 mg of sample in
1200 mg  of water-methanol-TFA mixture containing the internal standards). -
This diluted sample is then centrifuged at 14000 g for 15 minutes. The clear
supernatant obtained, containing the peptides produced during the
fermentation, is then diluted precisely to 1/50th in a mixture of
water-methanol  (50/50, v/v) containing 0.1% trifluoroacetic acid. - The
diluted solution thus obtained is then analyzed in an HPLC  chromatographic
system of Agilent 1100 type (company Agilent Technologies  France, 1 rue
Galvani 91745 Massy Cedex, France), equipped with a column  suitable for the
analysis of the peptides, of Waters Biosuite(r) type (3 mm 2.1 x  150 mm,
C18 PA-A, WAT1 86002427, Waters France, 5, Rue Jacques Monod,  78280
Guyancourt) at a temperature of 50C, 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: 15  Time % Buffer A % Buffer B  0
100 0  3 96 4  6 89 11  15 60 40  18 0 100  21 100 0  24 0 100  27.5 100 0
35 100 0 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 l'Industrie, 67166 Wissembourg Cedex),
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  ions 312.2 Da for VPP; 326.2 Da for IPP;
320.2 Da for VPPd; 337.3 Da for  IPPd) and quantified from the intensity of
their specific ions after  fragmentation (fragments >= 85 Da). 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 16 VPPeq. (mg/kg of fermented  medium)
Calpis CM4 51  



CNRZ 244 57  1-3504 (with 2% (w/w) glucose) 80 Figure 4 shows a comparison
of the production of tripeptides IPP and VPP of  the strain 1-3504 (2% (w/w)
of glucose are added to the medium) in relation to  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 0.1 M
pH 8.3, supplemented with 0.3M of  NaCl 17  Weigh 6.1843 g of H3BO3 (Carlo
Erba ref: 402 766). Dissolve in approximately  800 ml of demineralized
water, adjust to pH 8.3 with a solution of NaOH then  add 12.0 g of NaCl
(final concentration 0.3 M) and top up to 1 litre with  demineralized water.
1.2 Preparation of the HHL substrate: solution of Hip-His-Leu at 5  mM in
sodium borate buffer 0.1 M pH 8.3 with 0.3M of NaCl Weigh exactly 42.95 mg
of anhydrous HHL peptide (N-Hippuryl-Histidyl- 



Leucine tetrahydrate, mol. wt.: 501.5 g, Sigma-Aldrich ref: 53285-250 mg)
and  dissolve in approximately 15 mL of sodium borate buffer 0.1 M pH 8.3
with  0.3M of NaCl then top up to 20 mL with this same buffer. 1.3
Preparation of the ACE solution at 0.1 U/mL The angiotensin converting
enzyme in the form of lyophilized powder (origin:  rabbit lungs,
Sigma-Aldrich ref A6778, 0.25 units) is solubilized in 2.5 mL of  sodium
borate buffer O.1M pH 8.3 in order to obtain a solution at 0.1 U/mL.  The
solution thus prepared must be used, stored at 4C, 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
10C.  - 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. 18
Add the necessary volume of NaOH 2M in order to obtain a pH comprised
between 8.0 and 8.5 (target: 8.3) after addition of the borate buffer, then
stir Add the necessary volume of borate buffer in order to dilute the
starting  supernatant to 1/2 taking account of the exact volume of NaOH
added (for  example: test sample of supernatant = 2 mL + 250 pL NaOH + 1.75
mL  



borate buffer) Verify that the final pH is comprised between 8.0 and 8.5.
Beyond that,  start again, adding more or less NaOH. A precipitate forms:
this is due to  the calcium salts. Ultracentrifuge the sample at 12,000 g
for 15 minutes at 10C using  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 pL 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 pI of the solution of 5 mM HHL substrate to
all the tubes. Stir. - Place the tubes in a water bath
thermostatically-controlled at 37C, leave  to reach temperature equilibrium
- Start the enzymatic reaction by the addition of 20 NL of the ACE solution
at  0.1 U/mL to each tube, except for the blank samples and 0% control for
which 20 pL of borate buffer pH 8.3 must be introduced. - Leave to hydrolyze
for exactly 1 hour at 37C. - Stop the reaction by adding 250 pL of the
solution of HCI 1 M to each tube.  Summary table of the composition of the
different reaction media: 19  Test portion Addition of Starting substrate
hydrolysis  100% control 80 pL of 200 plL of HHL 20 plL of ACE
demineralized water  0% control 80 plL of 200 pL of HHL 20 pL of borate  



demineralized buffer  water Test sample 80 L of sample 200 L of HHL 20 L of
ACE  Blank sample 80 NL of sample 200 pL of HHL 20 plL of borate  buffer The
reading is taken by extraction of the hydrolyzed substrate (hippuric acid)
and its quantification 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 10C Place exactly 1 mL of the supernatant in an
Eppendorf microtube.  Evaporate the ethyl acetate at 120C 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 20  Figure 6 shows a comparison of the inhibitory activity
on the angiotensin  converting enzyme of the different strains according to
the present invention  compared with other strains of the prior art. The
equivalent concentration of fermented milk per ml of reaction medium
necessary to inhibit 50% of the activity of the angiotensin converting
enzyme  (IC50) is expressed along the y-axis. The higher this concentration,
the lower  



the strain's ability therefore to inhibit the angiotensin converting enzyme.
EXAMPLE 3: Preparation of a (probiotic) dairy product according to the
invention A fermented dairy product is obtained as indicated below. Bulked
milk, previously skimmed, pre-pasteurized and cooled down to 4C is
standardized as regards proteins (4.0%) with skimmed milk powder and
glucose is added to it amounting to 1.8% (w/w). The dairy medium thus
prepared is subjected to pasteurization (95C - 8 minutes). After cooling
down  to 37C the dairy medium is seeded with a strain according to the
present  invention amounting to 107 CFU/mL and maintained at 37C 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 10C 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 4C 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 107 and 108 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 21  chosen from genes which appeared to be
the best preserved. These  oligonucleotides made it possible to produce a
"long range" PCR, then to  begin the sequencing of the lactose operon of
strains according to the  invention. The sequencing was then carried out
stepwise, i.e. depending on  the sequences obtained, other primers served
for new sequence reactions. A nonsense mutation was identified in the strain
1-3504 in relation to the  



mother strain 1-3431: in the 6-3 direction, a Cytosine base is replaced by a
Thymine, which causes a stop codon to appear at 1320 base pairs of the
initiation codon of the IacL gene (which makes approximately 1900 bps)
encoding for R-galactosidase. Apart from this mutation, the lactose operons
of the two strains 1-3431 and I- 3504 are identical. Sequence of the lactose
operon of the strain 1-3431 (framed mutation)
aaatgaaaattcatgatctaactctggattaatgtgataagcgctttcaacatcagtgccccagctgtcaattcct
ccaacgccgcga
actgcacctgcaattactaacacggttctgcgaacaagtggtagttcttcaatgttagtagcgttctcaagctcct
cagcagtataagg
caaacaactgaaattaaatggtttttctgcttgttgaattgagagactgaacttttcatttgtacgatctacatta
ttttgtgtggtttcacgatt
aatggttaacttcttagtttgcatgtgcattccattttcctgcggaaccaaatactcggtaactggcaaaccatcg
atatggaatttacctt
ctttagctccagccattctatcaggataagtttcaccggataaaccttcataatcaaatcctgtagcagccgttgg
cataatcaatcga
ataccaattacaggcaggggtggtaatcccttcttaccataataacgcattgtaaccttaatgtgaccgacatcat
caatattatagat
gatttttgcatttgttgcaggagtagttaaagtttgataggtaaatgaaatttcagcactttttgcatactcgtga
ttgctaaatttgttgttaa
agggtgcaataggcagttcggcaaagtcatgtctgtctacttttaaatggatatcagtacatttagtaaacatatc
agctccgagccat
tgagctgcctttagattaaatccactgcctcggtcgttatctgtagttgctcgccaaaaagtaggagtaggtacac
gataaagccattc
cttgccgtgtacttttaacgattcaagtccgccgcgttcataactaaagatgtattgaaaatctttgccattaacg
ccaaatgtggcatc
cccataaatgatatgcaattgattatttgtgtaatccataatagtatctcacttcctgcatagctggttttggttt
tctatctgcgaacattaa
accatcgccagaaaattcataatctgaatgacgatcatcaaaattgccgccataacgcaaaacatcatgtccacta
atttcatcatg
aaccaataatgcctgatcgataaagtcccagataaatccaccgaagtattgagggtatttatcaagtaatttgata
tatgaatccatg
ccgccgttagaattgcccatgtcatgcatatattcgcattccataaatggctttggtggatcattttgcaagtatt
cttcaacctttttaggtg
gtaaatacatacagctttcaacatctgaaattttatcttttaattcgggacggtgcactacgccttcatagtgaac
taagcgtgtatcatc  gtgagatttgtaaaattcattcattgcgatgatgttgtctccagcata
attcgttgccaagtgaccaaaagagaatagaggtgtgat
tcttgaaagtctcgtagttattgcgtgctcgatcaatcactgcttctttcI
attgcggaatcgaacctggtacattgtcagaaggttcaat
ctctcccattttttgccaagtaccatgtgattcaaggttattctcggccatgacataaatgccattttgatcgcaa
agataataccacgg
aatttggtttgggtagtgacatgttctaacagcattaatattattttctttaaaagtattaatgtcagttgtcata
tcactcattgttatgctgcg  accacgttttg catcccattcatgtcg
gttaactccattgataattaaacgcttg ccatttaacaaaacaactttttctg g actaatttcaat
tctcctaaagccaaattggaaaggaatcagctctagcaagttttgttgttcatcataaacttcaattagaagctga
taaagatatggat
catggttattccaaagatgcacgttttcgaatttttcattattaatttgaacgttctctttgatatcttcattttt
ctccagaagagtatgtccctta
atatctttgactaataaatggaatgaaccggattttttaccaataaaatgaagcttaaggttgaagatgccatctt
gataattatctgca
actcgtggtttcaaatccatgtccattaagtgggtagcggggatacctagtagttcaactgagcggaagatgccag
agaagcgga
acatgtcttggtcttctagccaagatgcagtactgtgtttaaaaacttctactgctaaaagattatctttttcttg
aatatatggcgttaaatc
aaattctgaaggagtaaagctgtcttccgcatagcccacaaaatgcccgtttaaccatacatacattgctttttcg
acgccttcaaattt  



aatatgaacatcttttccaattaaggctgagcttaaatcaaatcgcttcaagtatgaaccgactgtgttatctgcg
cctttgctaaatgag
ccttcttcatgatcattaggatctaaagcgtaagctgggcggcggaagattttgccttcccaaggaaggaggacat
taatatattgatt
ttgagtatagttgctcaattcgatttcacttggaactgggatcgaatcaaaatttgaagaatcaaaatcacgctga
taaaaatcttgtg
gacgatccataggattagcggaaaaatgaaatttccattttccatttaaactttgttgatagctactgtgttgctt
ttgccactcgcgataa
tctctaaaaaagggatgatcactgtgtgcgggcaattgattgaccctgaatacctcaggattatctagccaattga
tatttgcttgcata
atatgacctcatttctattaaaatatatttcgaaagcgcttttattatagcatgtaaataaacaatttattagtat
tagtaaagaatttatttac
aatatttaataagatttacttgctataaagactgaatacatgcagataatagaacctttatttattggaatttagt
aaatattttgtataata
aagaaagagaatttataaaaatagaaaagaaataattatgagaacaattaaagaaattgcgctggaatcaggctat
tctccagcg
acagtatcacgtttattaaataatgatcctaatttgtctattactgcagataccaaaaataagattttggagattg
ctaataaattgggct
attgggaagatcatcaagaaaagaaaatcaagcccacaattgctttactttatcgagtaaatcataaggaacaatt
gcaggatga
gtatttcacttcgttgaaacaagcattagtttcaactgtagagcgagatgcgctgaagatgaaaaacttttatgac
atagaagatttaa 22
tcaagaacgcttctttgttccaaggatttattggagtaggggcggagccaattgaaaacgcccagttggttaagct
gcataaagttttg
cctaatggtgtttttgttgataccaatccagctcccgaattatttgattcaattcgccctaatctgcctcttacgg
ttaaaaatgctattgattt
gtttatcaaaaatggcattaacaagatcggttttatcggtggcgttggccctaagcatgaccatattcaggaaaaa
gatttgcgttcaa
ttacttttgttgaatacatgaaaactagaggcatggatactaaatggacatgcgttgaaggaccggttagcgttga
aaatggttataa
attgggaaaaatggttttggctaaatacaaaaatgatttacctgaagcatttttaattgcatctgatactttagcc
gttggcgttttacaag
cctttaacgaagaaaacgtaaatgtaccaaaagatactaagatcttaagtattaataatagcaatgtggttaagta
tgtttcaccacc
actttcttcgttcaacattaatcaacaagaaatgattgatatggcacttgatactttgactcatttgattattcat
ccagatcgaccaaaga
ttgatatccggatgaacactaatttggtagtacgaaaaagcttcgttccccaagaaaagtaaattttttagtaaaa
aaatattttttgata
gaaaataaaaaagagaatgtgaacagctcacattctctttttatttacttagttaacaaaggagcgtatatgactt
tcatgcaaacgat
tgcagagattcattggggaggaaggaaaaagatgaataatcataaaatctcaggaaagcaagtcatttcctatgcg
tccttttgtttg
gggaatttaggatacgcagctttttatggcgtaatgagtacgtattttattatttttatcactagtgccatgttta
caggactagatcattcag
ttgcagataagttaattggcttaattactgcattgatagttttagtaagaaattgtagagttagtaattgatccag
tgttggggaacatcgt
tgataatactaaaacaaggtgaggcaagtttaagccttggatctttattggaacggtagctagtgccgcattactg
ctaattctctttact
ggtattttcggcttggcacataagagttggattctttttgcaattttatttgtaatcatttatatcggttttgacg
ttttttattccttatcagatggg
gcatggttccagccttaagtgaggattcacacgcacgtggtatttatactgctttggggactttttcaggtgcaat
tggttggaacggac
taactatcattgttgtgccactggttaccggtgtaacttatgcaatgactggcaagcatgaagaaggggctcctgg
ttggtttgcctttgc
ggcggttatttcagccttagctattctttgtgcactaatcgtatgtttaggaactaatgaaaaacataatttaatt
agaaattctgccaagt
aaaaaacaactttaggtcaagtatttggggcaatttcacataatgatcagattttatagccaagtttggcttattt
gatgttctcattggcta
atgtaattacaaatggggtaatgttttatctgtacaaattcgtgattaataaaccaaatgacttctgggttgttgg
tgtcattgccacatta
atcgttttttgcattagtccattgtttccaattttaaataaatatattccaagaaaatggctatttattggcggtc
aaatttgtatgattttggca
tacgggttgttcattttcggtcgcaataacgtcattttaatggatttagggttagctctatttaatatcaactttg
ctcaattagtaactgtttta  



acattaactgatgccatcgaatatggtcagctgaaaagtggtcagagaaatgaagccgtcgttttagctgttcgac
caatggtcgat
aaatttaccggtgctatttcaaacgcgctagtaggatatgtagcaattgcggcaggcatgactggttcagcaactg
cagcagatag
acaagtcacgatattagcattttcaatattatggctttatatgtgccattaattttggcagttttagctattatca
tttttataagcaaggtaact
ttatctgaaaagaaacacgctcaagtggttgaagaattaaagagcaaacttgcacaagggaagatcgaagatggca
atttacct
gcagcaaatttaaagtcgactgccatttatgcacctgcagatggtaaattaatgactatgtctgaagtaatcgatg
aaaatggcaaa
acatttcctggtaaaggctttgcaatcgatccaagcagtgggcaaatttttgccacatttgatggtaaaattaagt
ttacctttggtacca
agcatgcgtttgaaattgtaactgaaaatggtctgcaagttatagttcacgttggtcttggcacagttaatttgcg
tggtgaaggatttga
gtcatattatgatgatggacaaattgttaaaaaaggtgaactgctattagaatctgaccgtgatttagcactaaaa
aatggttataaag
atacgatagtaattttctatactcaacctggtagagtagaaaaaatgagtaaaatttcggcaggtaaagttgttga
acatggtcaaaa
ggtggttgaagtgaagtttaagtagaggaaactgatgtaagcataaatttaatattgatttacatgtataaaaaag
aatgacttttagtg
ttaagtaaactttttggtaaagaaaaaattttataagccttttttttaaaaaaagaatgacgtaaataagcctttt
ctttaaatatttatactt
agtaaatagcttagtaaatctaaataaatattttactagaacaaaaaaaaatgataaattatttcgtgtaagcgat
ttctgaaaagga
atcttgggaggaattatcatgcataatcataaagtttcggggaaacaaatagtttcctatgcatcattttgtctgg
gcaatttggggcact
cagcattttatggtgtaatgagtacatattttattatttttattactagtggaatgtttagcggattaaatcaatc
cgttgctgataaattagta
ggtttaattactggattaatggtactagtaagaattatcgaactagtcattgaccctatttttgcagcattattac
ttattctatttactggtattt
ttggattagcacaacagaattggatcctttttgcaattttgtttgtgttgatttacatcgcttttgatgttttcta
ttcattatcagatgtttcatattg
gggcatggttccagctttgagtgaagattcacatgaacgtggtatttatacttcacttggtgccttttcaggtact
attggttggaatagttt
gccaattattgttgtgccactggttaccggtgtaacttacgcggttactggcaaacacgaagaaggagctcctggc
tggttcgcctttg
cggccgtaatttcagccttagcaattatttgtgccttgattgtttgctttggtactaaagaaaagcacaacattat
tagaaattcggccaa
acagaaaaccactttgcgtcaagtatttggtgcgattttccataatgatcaaattttgtggccaagtttagcttac
ttattgtattcacttgct
gttgtaattactaatggtgttttgttctacatgtacaagtttgtaattggcaagccaaatgatttctgggtagtag
gtgtaattgcaacaatt
attggttgctgcattagtccatctttcccggttttgaacaaatatattccaagaaaatggttgtttattgcaggcc
aaacttgtatggtatta
gcatatgtcctatttatctttggtcgtaacaatgtcttcttaatggatttaggcttagttttattcaatattaact
tcgctctgttggtaactgtttta
actttaactgatgctattgaatatggtcaacttaagattggtcaaagaaatgaagccgttgttttagctgttcgtc
caatgattgataaatt
tactggtgctgtttcaaatgccttagttggttatgtggcaattgcagctgggatgactggatcagctactgcagca
gatatgacgagca
aaggtattaacacatttaatattatggctttatatattcctttagctttggcagttttatctattgtagtattttt
gagcaaagtaactttgagtga
aaagaaacacgcacaagttattgaagaattgaagagtaaacttgcacaaggcgagattgaaaagaagacttcagta
gatacag
gaacaaaagaagtaactatttatgcacctgctgatggtgaattaatgcaaatgtcttctgttgttgatgaagatgg
taaaccattccctg
gtaaaggatttgcaattgagccaagcagtggtcaaatttatgcaccatttgatggaacgatcaagtttactttcgg
tacaaagcatgc
attcgagattgtgtcacaaaatggactacaagttgttgtccatgtaggattgggtactgtcaatttacgtggagaa
ggctttgaaacttt
ctacgatgatggtcaaacagtgaaaaagggcgataaattacttgagtttgatcgtgatttggctcttaacaatggt
tataaagacacg
atcgtgatattctatactcaaccaggtagaattcaaaattctggtgctattcaagctggtaaagatat
Similarly, analyses of sequencings reveal the following mutations in the  



lactose operon of strains according to the invention: - Strain 1-3505 by
comparison with strain 1-3434: 23  In strain 1-3505, an adenosine base
replaces a guanine base which causes  the appearance of a stop codon, at
1713 base pairs from the start of the lacL  gene encoding for
betagalactosidase. - Strain 1-3508 by comparison with strain 1-3435: In
strain 1-3508, an adenosine base replaces a guanine base which causes  the
appearance of a stop codon, at 183 base pairs from the start of the lacL
gene encoding for betagalactosidase. 24  Claims 1. Strain of Lactobacillus
helveticus not having the ability to convert  lactose into lactic acid. 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 45C, possesses a pH greater than or equal to
4.0, preferably  greater than or equal to 4.1. 5. Strain of Lactobacillus
helveticus according to any one of claims 1-4,  capable, by fermentation at
a temperature between 30 and 45C, more  preferably between 32 and 43C and
still more preferably at 37C of a  dairy medium containing a quantity of
glucose greater than 3% (w/w)  and with a total proteins content greater
than or equal to 2% (w/w),  preferably between 2 and 10% (w/w), more
preferably between 2.5 and  6% and still more preferably equal to 4%, of
producing the tripeptides of sequence IPP and/or VPP in a quantity  of at
least 25 mg, preferably at least 50 mg, more preferably at least 75  



mg of VPPeq per kg of fermented product. 6. Strain of Lactobacillus
helveticus according to any one of claims 1-5,  which possesses moreover a
fructose-negative phenotype. 7. Strain of Lactobacillus helveticus according
to claim 1, chosen from: 25  1-3504 deposited at the CNCM on 14/10/05;
1-3505 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. 8.
Use of a strain of Lactobacillus helveticus according to any one of  claims
1-7, for the preparation of a food or pharmaceutical product, in  particular
of a fermented dairy product. 9. Use according to claim 8, such that said
food or pharmaceutical  product has anti-hypertensive properties. 10. Food
product, in particular fermented dairy product, comprising at least  one
strain of Lactobacillus helveticus according to one of claims 1-7.  11. Food
product according to claim 10, containing at least 106, preferably at least
107, preferably at least 106 CFU/mL of live Lactobacillus  helveticus
bacteria. 12. Food product according to any one of claims 10-11, containing
at least  25 mg, preferably at least 50 mg, more preferably at least 75 mg
of  VPPeq per kg of said food product. 13. Food product according to any one
of claims 10-12, also comprising  preparations of fruit(s), in particular
fruit pieces and/or juices. 14. Food product according to any one of claims
10-13, 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. 15.
Food product according to any one of claims 10-14, which possesses
anti-hypertensive properties. 26  16. 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.  selecting at
least one Lactobacillus helveticus strain according to  one of claims 1-7,
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 30-45C, and in the
presence of said strain. 17. Process according to claim 16, without any
thermization stage after  fermentation. 18. Use of streptozotocin for
obtaining Lactobacillus helveticus strains  possessing a lactose-negative
phenotype. 19. 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. 20. Process according to claim 19, comprising a
colorimetric test stage on  a medium containing Xgal and/or Sgal and/or any
other compound  which is linked by a R-galactoside bond to galactose and
which can be  tagged following the breaking of this bond by said strain of
Lactobacillus helveticus. 




