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PROCESS FOR PRODUCING A MESOPHILIC 
FERMENTED MILK PRODUCT 

post - acidification is not necessary . Secondly , it has surpris 
ingly been found that the said combination of strains pro 
duces an improved texture of the mesophilic fermented milk 
product as compared to a corresponding culture blend com 
prising lactose - positive strains . 

FIELD OF THE INVENTION 

[ 0001 ] The present invention relates to a process for 
producing a fermented milk product . FIGURES 

BACKGROUND OF THE INVENTION 

[ 0002 ] Mesophilic fermented milk products are produced 
at a temperature between about 22 ° C. and about 35 ° C. , and 
typically the mesophilic lactic acid bacteria Lactococcus 
spp . and Leuconostoc spp . are used . Mesophilic fermented 
milk products include buttermilk , sour milk , cultured milk , 
smetana , sour cream , Kefir and fresh cheese , such as quark , 
tvarog and cream cheese . 
[ 0003 ] EP - A1-2 957 180 discloses a method of producing 
a fermented milk product using lactose - deficient lactic acid 
bacteria , in particular lactose - deficient Streptococcus ther 
mophilus strains and Lactobacillus delbrueckii subsp . bul 
garicus strains . 

[ 0011 ] FIG . 1 shows the acidification profiles of cultures 
C1 - C4 at 34 ° C. 
[ 0012 ] FIG . 2 shows the acidification profiles of cultures 
C1 - C4 at 30 ° C. 
[ 0013 ] FIG . 3 shows the acidification profile of culture C5 
at 34 ° C. 
[ 0014 ] FIG . 4 shows the acidification profile of culture C6 
at 34 ° C. 
[ 0015 ] FIG . 5 shows the acidification profiles of culture 
blends LC5 + ST1 and LC7 + ST1 at 30 ° C. 
[ 0016 ] FIG . 6 shows the acidification profiles of culture 
blends LACcrl + ST1 and LACcr2 + ST1 at 30 ° C. 
[ 0017 ] FIG . 7 shows the acidification profiles of culture 
blends C1 - C4 and the reference at 30 ° C. 
[ 0018 ] FIG . 8 shows the acidification profiles of culture 
blends C1 - C4 and the reference at 35º C. 
[ 0019 ] FIG . 9 shows the acidification profiles of C1 - C3 
and the reference at 30 ° C. 
[ 0020 ] FIG . 10 shows the acidification profiles of C1 - C3 
and the reference at 35 ° C. 

SUMMARY OF THE INVENTION 

DETAILED DISCLOSURE OF THE INVENTION 

[ 0004 ] The object of the present invention is to provide an 
improved process for producing a mesophilic fermented 
milk product . 
[ 0005 ] The object of the present invention is obtained by 
a process for producing a fermented milk product compris 
ing the steps of 

[ 0006 ] 1 ) adding a starter culture of lactic acid bacteria 
comprising at least one lactose - deficient Streptococcus 
thermophilus strain , which is capable of metabolizing a 
non - lactose carbohydrate , and at least one lactose 
deficient Lactococcus lactis strain , which is capable of 
metabolizing the non - lactose carbohydrate , to a milk 
base , and 

[ 0007 ] 2 ) fermenting the milk for a period of time until 
a target pH is reached to obtain a fermented milk 
product . 

[ 0008 ] Lactose - deficient lactic acid bacteria typically 
grow on a non - lactose carbohydrate source , such as sucrose , 
galactose and glucose , added to the milk in an amount 
measured so as stop the fermentation process and the growth 
of the lactic acid bacteria by depletion of the added carbo 
hydrate source . Hereby , the post - acidification during subse 
quent storage is lowered significantly or even fully pre 
vented . 
[ 0009 ] The present invention is based on the recognition 
that it is possible to reduce or avoid post - acidification during 
storage in a mesophilic fermented milk product by using a 
combination of a mesophilic lactose - deficient Lactococcus 
lactis strain , and a lactose - deficient Streptococcus thermo 
philus strain . 
[ 0010 ] The present invention is further based on the 
experimental finding that the use of the said combination of 
strains also has a number of advantages in the production of 
the mesophilic fermented milk product . Firstly , in the pro 
cess for producing a mesophilic fermented milk product the 
use of the said combination of strains allows omitting the 
step of cooling the fermented milk product after fermenta 
tion and before filling into end consumer cups . Thus , since 
no or only little post - acidification takes place after the 
termination of the fermentation due to the depletion of the 
carbohydrate growth source , cooling in order to reduce 

[ 0021 ] Lactose - Deficient Lactic Acid Bacteria 
[ 0022 ] The terms " deficiency in lactose metabolism ” and 
“ lactose deficient ” are used in the context of the present 
invention to characterize LAB which either partially or 
completely lost the ability to use lactose as a source for cell 
growth or maintaining cell viability . Respective LAB are 
capable of metabolizing one or several carbohydrates 
selected from sucrose , galactose and / or glucose or another 
fermentable carbohydrate . Since these carbohydrates are not 
naturally present in milk in sufficient amounts to support 
fermentation by lactose deficient mutants , it is necessary to 
add these carbohydrates to the milk . Lactose deficient and 
partially deficient LAB can be characterized as white colo 
nies on a medium containing lactose and X - Gal . 
[ 0023 ] In a particular embodiment of the invention , the 
lactose - deficient strain is capable of metabolizing a non 
lactose carbohydrate selected from the group consisting of 
sucrose , galactose and glucose , preferably sucrose . In a 
particular embodiment of the invention , the lactose - deficient 
strain is capable of metabolizing galactose . 
[ 0024 ] In a particular embodiment of the invention , the 
lactose - deficient Lactococcus lactis subsp . lactis strain is 
sucrose - positive . 
[ 0025 ] In a particular embodiment of the invention , the 
lactose - deficient Lactococcus lactis subsp . lactis strain is 
glucose - positive . 
[ 0026 ] In a particular embodiment of the invention , the 
lactose - deficient Streptococcus thermophilus strain is 
selected from the group consisting of : 

[ 0027 ] ( a ) ( i ) the strain deposited with DSMZ - Deutsche 
Sammlung von Mikroorganismen and Zellkulturen 
GmbH , Inhoffenstr . 7B , D - 38124 Braunschweig , on 
2014 Jun . 12 under the accession no . DSM 28952 ; 
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[ 0028 ] ( ii ) a strain derived from DSM 28952 , 
wherein the derived strain is further characterized as 
having the ability to generate white colonies on a 
medium containing lactose and X - Gal ; 

[ 0029 ] ( b ) ( i ) the strain deposited with DSMZ - Deutsche 
Sammlung von Mikroorganismen und Zellkulturen 
GmbH , Inhoffenstr . 7B , D - 38124 Braunschweig , on 
2014 Jun . 12 under the accession no . DSM 28953 ; 
[ 0030 ] ( ii ) a strain derived from DSM 28953 , 
wherein the derived strain is further characterized as 
having the ability to generate white colonies on a 
medium containing lactose and X - Gal ; 

[ 0031 ] ( c ) ( i ) the strain deposited with DSMZ - Deutsche 
Sammlung von Mikroorganismen und Zellkulturen 
GmbH , Inhoffenstr . 7B , D - 38124 Braunschweig , on 
2017 Aug. 22 under the accession no . DSM 32599 ; 
[ 0032 ] ( ii ) a strain derived from DSM 32599 , 
wherein the derived strain is further characterized as 
having the ability to generate white colonies on a 
medium containing lactose and X - Gal ; and 

[ 0033 ] ( d ) ( i ) the strain deposited with DSMZ - Deutsche 
Sammlung von Mikroorganismen und Zellkulturen 
GmbH , Inhoffenstr . 7B , D - 38124 Braunschweig , on 
2017 Aug. 22 under the accession no . DSM 32600 ; and 
[ 0034 ] ( ii ) a strain derived from DSM 32600 , 
wherein the derived strain is further characterized as 
having the ability to generate white colonies on a 
medium containing lactose and X - Gal . 

[ 0035 ] In a particular embodiment of the invention , the 
lactose - deficient Streptococcus thermophilus strain is 
selected from the group consisting of : 

[ 0036 ] ( a ) ( i ) the strain deposited with DSMZ - Deutsche 
Sammlung von Mikroorganismen und Zellkulturen 
GmbH , Inhoffenstr . 7B , D - 38124 Braunschweig , on 
2014 Jun . 12 under the accession no . DSM 28952 ; 
[ 0037 ] ( ii ) a strain derived from DSM 28952 , 
wherein the derived strain is further characterized as 
having the ability to generate white colonies on a 
medium containing lactose and X - Gal ; and 

[ 0038 ] ( b ) ( i ) the strain deposited with DSMZ - Deutsche 
Sammlung von Mikroorganismen und Zellkulturen 
GmbH , Inhoffenstr . 7B , D - 38124 Braunschweig , on 
2014 Jun . 12 under the accession no . DSM 28953 ; and 
[ 0039 ] ( ii ) a strain derived from DSM 28953 , 
wherein the derived strain is further characterized as 
having the ability to generate white colonies on a 
medium containing lactose and X - Gal . 

[ 0040 ] In a particular embodiment of the invention , the 
lactose - deficient Streptococcus thermophilus strain is 
selected from the group consisting of : 

[ 0041 ] ( c ) ( i ) the strain deposited with DSMZ - Deutsche 
Sammlung von Mikroorganismen und Zellkulturen 
GmbH , Inhoffenstr . 7B , D - 38124 Braunschweig , on 
2017 Aug. 22 under the accession no . DSM 32599 ; 
[ 0042 ] ( ii ) a strain derived from DSM 32599 , 
wherein the derived strain is further characterized as 
having the ability to generate white colonies on a 
medium containing lactose and X - Gal ; and 

[ 0043 ] ( d ) ( i ) the strain deposited with DSMZ - Deutsche 
Sammlung von Mikroorganismen und Zellkulturen 
GmbH , Inhoffenstr . 7B , D - 38124 Braunschweig , on 
2017 Aug. 22 under the accession no . DSM 32600 ; and 
[ 0044 ] ( ii ) a strain derived from DSM 28953 , 
wherein the derived strain is further characterized as 

having the ability to generate white colonies on a 
medium containing lactose and X - Gal . 

[ 0045 ] In a particular embodiment of the invention , the 
Lactococcus lactis strain is selected from the group consist 
ing of a Lactococcus lactis subsp . cremoris strain and a 
Lactococcus lactis subsp . lactis strain . 
[ 0046 ] In a particular embodiment of the invention , the 
lactose - deficient Lactococcus lactis strain is selected from 
the group consisting of 

[ 0047 ] 1 ) the strain deposited at DSMZ under the acces 
sion number DSM 32398 , 

[ 0048 ] 2 ) the strain deposited at DSMZ under the acces 
sion number DSM 18882 , 

[ 0049 ] 3 ) the strain deposited at DSMZ under the acces 
sion number DSM 32399 , 

[ 0050 ] 4 ) the strain deposited at DSMZ under the acces 
sion number DSM 18893 , 

[ 0051 ] 5 ) the strain deposited at DSMZ under the acces 
sion number DSM 32601 , 

[ 0052 ] 6 ) the strain deposited at DSMZ under the acces 
sion number DSM 32602 , 

[ 0053 ] 7 ) the strain deposited at DSMZ under the acces 
sion number DSM 32603 , 

[ 0054 ] 8 ) the strain deposited at DSMZ under the acces 
sion number DSM 32604 , 

[ 0055 ] 9 ) the strain deposited at DSMZ under the acces 
sion number DSM 32605 , 

[ 0056 ] 10 ) the strain deposited at DSMZ under the 
accession number DSM 32829 , 

[ 0057 ] 11 ) strain deposited at DSMZ der the 
accession number DSM 32830 , 

[ 0058 ] 12 ) the strain deposited at DSMZ under the 
accession number DSM 32832 , and 

[ 0059 ] 13 ) a mutant of any of strains 1 ) to 12 ) . 
[ 0060 ] In a particular embodiment of the invention , the 
lactose - deficient Lactococcus lactis strain is selected from 
the group consisting of 

[ 0061 ] 1 ) the strain deposited at DSMZ under the acces 
sion number DSM 32398 , 

[ 0062 ] 2 ) the strain deposited at DSMZ under the acces 
sion number DSM 18882 , 

[ 0063 ] 3 ) the strain deposited at DSMZ under the acces 
sion number DSM 32399 , 

[ 0064 ] 4 ) the strain deposited at DSMZ under the acces 
sion number DSM 18893 , 

[ 0065 ] 5 ) the strain deposited at DSMZ under the acces 
sion number DSM 32829 , 

[ 0066 ] 6 ) the strain deposited at DSMZ under the acces 
sion number DSM 32830 , and 

[ 0067 ] 7 ) a mutant of any of strains 1 ) to 6 ) . 
[ 0068 ] The above strains 1 ) to 6 ) are glucose - positive and 
sucrose - negative . 
[ 0069 ] In a particular embodiment of the invention , the 
lactose - deficient Lactococcus lactis subsp . cremoris strain is 
selected from the group consisting of 

[ 0070 ] 1 ) the strain deposited at DSMZ under the acces 
sion number DSM 32398 , 

[ 0071 ] 2 ) the strain deposited at DSMZ under the acces 
sion number DSM 18882 , 

[ 0072 ] 3 ) the strain deposited at DSMZ under the acces 
sion number DSM 18893 , 

[ 0073 ] 4 ) the strain deposited at DSMZ under the acces 
sion number DSM 32829 , 
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[ 0074 ] 5 ) the strain deposited at DSMZ under the acces 
sion number DSM 32830 , and 

[ 0075 ] 6 ) a mutant of any of strains 1 ) to 5 ) . 
[ 0076 ] In a particular embodiment of the invention , the 
lactose - deficient Lactococcus lactis subsp . lactis strain is 
selected from the group consisting of 

[ 0077 ] 1 ) the strain deposited at DSMZ under the acces 
sion number DSM 32399 , and 

[ 0078 ] 2 ) a mutant thereof . 
[ 0079 ] In a particular embodiment of the invention , the 
lactose - deficient Lactococcus lactis subsp . lactis strain is 
selected from the group consisting of 

[ 0080 ] 1 ) the strain deposited at DSMZ under the acces 
sion number DSM 32601 , 

[ 0081 ] 2 ) the strain deposited at DSMZ under the acces 
sion number DSM 32602 , 

[ 0082 ] 3 ) the strain deposited at DSMZ under the acces 
sion number DSM 32603 , 

[ 0083 ] 4 ) the strain deposited at DSMZ under the acces 
sion number DSM 32604 , 

[ 0084 ] 5 ) the strain deposited at DSMZ under the acces 
sion number DSM 32605 , 

[ 0085 ] 6 ) the strain deposited at DSMZ under the acces 
sion number DSM 32832 , and 

[ 0086 ] 7 ) a mutant of any of strains 1 ) to 6 ) . 
[ 0087 ] The above strains 1 ) to 6 ) are glucose - negative and 
sucrose - positive . The said strains 1 ) to 6 ) are preferred in 
that when used in the process of the invention they produce 
fermented milk products with increased smoothness . 
[ 0088 ] Steps of the Process of the Invention 
[ 0089 ] In a particular embodiment of the invention the 
lactose - deficient strains are capable of metabolizing a non 
lactose carbohydrate selected from the group consisting of 
sucrose , galactose and glucose , preferably sucrose . 
[ 0090 ] In a particular embodiment of the invention , the 
non - lactose carbohydrate is added to the milk base at the 
start of the fermentation step . 
[ 0091 ] In a particular embodiment of the invention , the 
fermentation step is terminated by a method selected from 
the group consisting of 1 ) acidification of the fermented milk 
rendering at least one strain of the starter culture unable to 
grow , 2 ) cooling treatment and 3 ) depletion of the non 
lactose carbohydrate . 
[ 0092 ] Preferably , the non - lactose carbohydrate is added 
to the milk base in an amount measured so as to become 
depleted and hence result in stopping the growth of lactic 
acid bacteria and in stopping the fermentation . Preferably , 
the non - lactose carbohydrate is added to the milk base in an 
amount measured so as to become depleted at the target pH 
and hence result in stopping the growth of lactic acid 
bacteria and in stopping the fermentation . 
[ 0093 ] The amount of non - lactose carbohydrate to be 
added to the milk base depends on a number of parameters , 
including the lactic acid bacteria strains used in the starter 
culture , the composition of the milk base , the fermentation 
temperature and the desired target pH . The amount of 
non - lactose carbohydrate to be added to the milk base can be 
determined by experimentation , and it is well within the 
skills of a skilled person to carry out such experimentation . 
[ 0094 ] In a particular embodiment of the invention the 
target pH is between 3.2 and 4.8 , more preferably between 
4.0 and 5.2 , more preferably between 4.2 and 5.0 and most 
preferably between 4.4 and 4.8 . 

[ 0095 ] In a particular embodiment of the invention the 
fermentation temperature is between 15 ° C. and 35 ° C. , 
preferably between 24 ° C. and 35 ° C. , more preferably 
between 26 ° C. and 35 ° C. , more preferably between 28 ° C. 
and 35 ° C. , and more preferably between 30 ° C. and 34 ° C. 
[ 0096 ] In a particular embodiment of the invention the 
fermented milk product is not subjected to a cooling step 
after the end of the fermentation step and before packaging . 
[ 0097 ] In a particular embodiment of the invention , the 
fermented milk product is packaged at a temperature 
between 15 and 45 ° C. 
[ 0098 ] In a particular embodiment of the invention , the pH 
value of the fermented milk product is maintained within a 
range of 0.3 pH units , preferably within a range of 0.2 pH 
units and most preferably within a range of 0.1 pH units , 
when stored after termination of the fermentation at the 
temperature used for fermentation over a period of 20 hours . 
[ 0099 ] In a particular embodiment of the invention , the 
amount of added non - lactose carbohydrate is from 1 mg / g to 
30 mg / g , preferably from 2 mg / g to 20 mg / g , and more 
preferably from 3 mg / g to 10 mg / g milk base . 
[ 0100 ] In a particular embodiment of the invention , the 
amount of added non - lactose carbohydrate is from 0.1 % to 
10 % , preferably from 0.2 % to 8 % , preferably from 0.3 % to 
2 % , preferably from 0.4 % to 1.5 % , and more preferably 
from 0.5 % to 1.2 % , wherein % is ( w / w ) based on milk base . 
[ 0101 ] In a particular embodiment of the invention the 
starter culture further contains one or more strains selected 
from the group consisting of Lactococcus lactis subsp . lactis 
biovar . diacetylactis , Leuconostoc spp . and Bifidobacterium 
spp . Also , the starter culture may contain a yeast . In a 
particular embodiment of the invention , the Leuconostoc 
spp . is selected from the group consisting of Leuconostoc 
mesenteroides and Leuconostoc pseudomesenteroides . In a 
particular embodiment of the invention , the Bifidobacterium 
spp . is selected from the group consisting of Bifidobacterium 
longum , Bifidobacterium adolescentis , Bifidobacterium bifi 
dum , Bifidobacterium breve , Bifidobacterium animalis subsp . lactis , Bifidobacterium dentium , Bifidobacterium 
catenulatum , Bifidobacterium angulatum , Bifidobacterium 
magnum , Bifidobacterium pseudocatenulatum and Bifido 
bacterium infantis 
[ 0102 ] In a preferred embodiment of the invention , the 
milk base at the start of the fermentation step has a content 
of lactose of between 30.0 mg / ml and 70 mg / ml , preferably 
between 35 mg / ml and 65 mg / ml , more preferably between 
40 mg / ml and 60 mg / ml , and most preferably between 50 
mg / ml and 60 mg / ml . 
[ 0103 ] Fermented Milk Product 
[ 0104 ] The present invention further relates to a fermented 
milk product produced by the process of the invention . 
[ 0105 ] In a particular embodiment of the invention , the 
fermented milk product is a product , which may be produced 
using a starter culture of lactic acid bacteria strain compris 
ing at least one lactose - deficient Streptococcus thermophilus 
strain and at least one lactose - deficient Lactococcus lactis 
strain . 

[ 0106 ] In a particular embodiment of the invention , the 
fermented milk product is selected from the group consisting 
of buttermilk , sour milk , cultured milk , Smetana , sour 
cream , thick cream , cultured cream , ymer , fermented whey , 
Kefir , Yakult and fresh cheese , such as Quark , tvarog and 
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[ 0121 ] 2 ) fermenting the milk for a period of time until 
a target pH is reached to obtain a fermented milk 
product , 

[ 0122 ] of a starter culture comprising at least one lactose 
deficient Streptococcus thermophilus strain , which is 
capable of metabolizing a non - lactose carbohydrate , and at 
least one lactose - deficient Lactococcus lactis strain , which is 
capable of metabolizing a non - lactose carbohydrate . 
[ 0123 ] A particular embodiment of the use of the invention 
is directed to use to increase the texture of the fermented 
milk product as compared to using a starter culture com 
prising at least one lactose - positive Streptococcus thermo 
philus strain , which is capable of metabolizing lactose , and 
at least one lactose - positive Lactococcus lactis strain , which 
is capable of metabolizing lactose . 

Definitions 

cream cheese . In particular , the fermented milk product is 
selected from the group consisting of Quark , sour cream and 
Kefir . 
[ 0107 ] In a preferred embodiment of the invention , the 
fermented milk product contains a further food product 
selected from the group consisting of fruit beverage , cereal 
products , fermented cereal products , chemically acidified 
cereal products , soy milk products , fermented soy milk 
products and any mixture thereof . 
[ 0108 ] The fermented milk product typically contains pro 
tein in a level of between 1.0 % by weight to 12.0 % by 
weight , preferably between 2.0 % by weight to 10.0 % by 
weight . In a particular embodiment , sour cream contains 
protein in a level of between 1.0 % by weight to 5.0 % by 
weight , preferably between 2.0 % by weight to 4.0 % by 
weight . In a particular embodiment , Quark contains protein 
in a level of between 4.0 % by weight to 12.0 % by weight , 
preferably between 5.0 % by weight to 10.0 % by weight . 
[ 0109 ] Composition of the Invention 
[ 0110 ] The present invention further relates to a compo 
sition of lactic acid bacteria comprising at least one lactose 
deficient Streptococcus thermophilus strain and at least one 
lactose - deficient Lactococcus lactis strain . 
[ 0111 ] In a particular embodiment , the composition con 
tains at least one lactose - deficient Streptococcus thermophi 
lus strain and one lactose - deficient Lactococcus lactis strain . 
In a particular embodiment , the composition contains one 
lactose - deficient Streptococcus thermophilus strain and at 
least one lactose - deficient Lactococcus lactis strain . 
[ 0112 ] In a particular embodiment , the composition con 
tains two or more lactose - deficient Streptococcus thermo 
philus strains and at least one lactose - deficient Lactococcus 
lactis . In a particular embodiment , the composition contains 
at least one lactose - deficient Streptococcus thermophilus 
strain and two or more lactose - deficient Lactococcus lactis 
strains . 
[ 0113 ] In a particular embodiment , the composition con 
tains two or more lactose - deficient Streptococcus thermo 
philus strains and one lactose - deficient Lactococcus lactis . 
In a particular embodiment , the composition contains one 
lactose - deficient Streptococcus thermophilus strain and two 
or more lactose - deficient Lactococcus lactis strains . 
[ 0114 ] In a particular embodiment , the composition con 
tains two lactose - deficient Streptococcus thermophilus 
strains and one lactose - deficient Lactococcus lactis . In a 
particular embodiment , the composition contains one lac 
tose - deficient 
[ 0115 ] Streptococcus thermophilus strain and two lactose 
deficient Lactococcus lactis strains . 
[ 0116 ] In a particular embodiment of the invention , the 
composition contains the strain deposited at DSMZ under 
the accession number DSM 32398 , and the strain deposited 
at DSMZ under the accession number DSM 18882 . 
[ 0117 ] In a particular embodiment of the invention , the 
composition contains the strain deposited at DSMZ under 
the accession number DSM 32398 , and the strain deposited 
at DSMZ under the accession number DSM 18893 . 
[ 0118 ] Use of the Invention 
[ 0119 ] The present invention further relates to use in a 
process for producing a fermented milk product comprising 
the steps of 

[ 0120 ] 1 ) adding a starter culture of lactic acid bacteria 
strain to a milk base , and 

[ 0124 ] In connection with the present invention the fol 
lowing definitions apply : 
[ 0125 ] The expression “ lactic acid bacteria ” ( “ LAB ” ) des 
ignates a gram - positive , microaerophilic or anaerobic bac 
teria , which ferment sugars with the production of acids 
including lactic acid as the predominantly produced acid , 
acetic acid and propionic acid . The industrially most useful 
lactic acid bacteria are found within the order “ Lactobacil 
lales ” which includes Lactococcus spp . , Streptococcus spp . , 
Lactobacillus spp . , Leuconostoc spp . , Pseudoleuconostoc 
spp . , Pediococcus spp . , Brevibacterium spp . , Enterococcus 
spp . and Propionibacterium spp . These are frequently used 
as food cultures alone or in combination with other lactic 
acid bacteria . 
[ 0126 ] Lactic acid bacteria , including bacteria of the spe 
cies Lactobacillus sp . and Lactococcus sp . , are normally 
supplied to the dairy industry either as frozen or freeze - dried 
cultures for bulk starter propagation or as so - called “ Direct 
Vat Set ” ( DVS ) cultures , intended for direct inoculation into 
a fermentation vessel or vat for the production of a dairy 
product , such as a fermented milk product or a cheese . Such 
lactic acid bacterial cultures are in general referred to as 
“ starter cultures ” or “ starters ” . Typically , a starter culture for 
yogurt comprises Streptococcus thermophilus and Lactoba 
cillus delbrueckii subsp . bulgaricus , and in most countries a 
yogurt is by legislation defined as a fermented milk product 
produced using a starter culture comprising the two said 
strains . 
[ 0127 ] The term “ milk ” is to be understood as the lacteal 
secretion obtained by milking of any mammal , such as cows , 
sheep , goats , buffaloes or camels . In a preferred embodi 
ment , the milk is cow's milk . The term milk also includes 
protein / fat solutions made of plant materials , e.g. soy milk . 
[ 0128 ] The term “ milk base ” may be any raw and / or 
processed milk material that can be subjected to fermenta 
tion according to the method of the invention . Thus , useful 
milk bases include , but are not limited to , solutions / -sus 
pensions of any milk or milk like products comprising 
protein , such as whole or low fat milk , skim milk , butter 
milk , reconstituted milk powder , condensed milk , dried 
milk , whey , whey permeate , lactose , mother liquid from 
crystallization of lactose , whey protein concentrate , or 
cream . Obviously , the milk base may originate from any 
mammal , e.g. being substantially pure mammalian milk , or 
reconstituted milk powder . 
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[ 0137 ] In connection with the present invention , “ shear 
stress ” may be measured by the following method : 
[ 0138 ] Seven days after production , the fermented milk 
product was brought to 13 ° C. and manually stirred gently 
by means of a spoon ( 5 times ) until homogeneity of the 
sample . The rheological properties of the sample were 
assessed on a rheometer ( Anton Paar Physica Rheometer 
with ASC , Automatic Sample Changer , Anton Paar® 
GmbH , Austria ) by using a bob - cup . The rheometer was set 
to a constant temperature of 13 ° C. during the time of 
measurement . Settings were as follows : 
[ 0139 ] Holding time ( to rebuild to somewhat original 
structure ) 
[ 0140 ] 5 minutes without any physical stress ( oscillation 
or rotation ) applied to the sample . Oscillation step ( to 
measure the elastic and viscous modulus , G ' and G " , respec 
tively , therefore calculating the complex modulus G * ) 

Constant strain = 0.3 % , frequency ( W ) = [ 0.5 ... 8 ] Hz 
[ 0141 ] 6 measuring points over 60 s ( one every 10 s ) 

[ 0142 ] Rotation step ( to measure shear stress at 300 1 / s ) 
[ 0143 ] Two steps were designed : 
[ 0144 ] Shear rate = [ 0.3-300 ] 1 / s and 2 ) Shear rate = [ 275 
0.3 ] 1 / s . 

[ 0129 ] Prior to fermentation , the milk base may be 
homogenized and pasteurized according to methods known 
in the art . 
[ 0130 ] “ Homogenizing ” as used herein means intensive 
mixing to obtain a soluble suspension or emulsion . If 
homogenization is performed prior to fermentation , it may 
be performed so as to break up the milk fat into smaller sizes 
so that it no longer separates from the milk . This may be 
accomplished by forcing the milk at high pressure through 
small orifices . 
[ 0131 ] “ Pasteurizing ” as used herein means treatment of 
the milk base to reduce or eliminate the presence of live 
organisms , such as microorganisms . Preferably , pasteuriza 
tion is attained by maintaining a specified temperature for a 
specified period of time . The specified temperature is usually 
attained by heating . The temperature and duration may be 
selected in order to kill or inactivate certain bacteria , such as 
harmful bacteria . A rapid cooling step may follow . 
[ 0132 ] “ Fermentation ” in the methods of the present 
invention means the conversion of carbohydrates into alco 
hols or acids through the action of a microorganism . Pref 
erably , fermentation in the methods of the invention com 
prises conversion of lactose to lactic acid . 
[ 0133 ] Fermentation processes to be used in production of 
dairy products are well known and the person of skill in the 
art will know how to select suitable process conditions , such 
as temperature , oxygen , amount and characteristics of 
microorganism ( s ) and process time . Obviously , fermenta 
tion conditions are selected so as to support the achievement 
of the present invention , i.e. to obtain a dairy product in solid 
( such as a cheese ) or liquid form ( such as a fermented milk 
product ) . 
[ 0134 ] The expression “ fermented milk product ” means a 
food or feed product wherein the preparation of the food or 
feed product involves fermentation of a milk base with a 
lactic acid bacterium . “ Fermented milk product ” as used 
herein includes but is not limited to products such as 
thermophilic fermented milk products , e.g. yoghurt , meso 
philic fermented milk products , e.g. sour cream and butter 
milk , as well as fermented whey . 
[ 0135 ] The term “ thermophile ” herein refers to microor 
ganisms that thrive best at temperatures above 35 ° C. The 
industrially most useful thermophilic bacteria include Strep 
tococcus spp . and Lactobacillus spp . The term “ thermophilic 
fermentation ” herein refers to fermentation at a temperature 
above about 35 ° C. , such as between about 35 ° C. to about 
45 ° C. The term “ thermophilic fermented milk product ” 
refers to fermented milk products prepared by thermophilic 
fermentation of a thermophilic starter culture and include 
such fermented milk products as set - yoghurt , stirred - yoghurt 
and drinking yoghurt , e.g. Yakult . 
[ 013 ] The term “ mesophile ” herein refers to microorgan 
isms that thrive best at moderate temperatures ( 15 ° C. - 35 ° 
C. ) . The industrially most useful mesophilic bacteria include 
Lactococcus spp . and Leuconostoc spp . The term “ meso 
philic fermentation ” herein refers to fermentation at a tem 
perature between about 22 ° C. and about 35 ° C. The term 
“ mesophilic fermented milk product ” refers to fermented 
milk products prepared by mesophilic fermentation of a 
mesophilic starter culture and include such fermented milk 
products as buttermilk , sour milk , cultured milk , Smetana , 
sour cream , thick cream , cultured cream , ymer , fermented 
whey , Kefir , Yakult and fresh cheese , such as Quark , tvarog 
and cream cheese . 

[ 0145 ] Each step contained 21 measuring points over 210 
s ( on every 10 s ) . 
[ 0146 ] The shear stress at 300 1 / s was chosen for further 
analysis , as this correlates to mouth thickness when swal 
lowing a fermented milk product . 
[ 0147 ] In connection with the present invention , “ gel 
firmness ” may be measured by the following method : 
[ 0148 ] Gel firmness is measured by a back extrusion test 
with a texture analyzer ( TA.XT Plus , Stable Micro System , 
Surrey , UK ) supplied with a 35 mm parallel plate . The travel 
distance is set to 15 mm , and the travel speed to 2 mm / s . The 
test is performed after 7 days from production . The fer 
mented milk product was brought to 13 ° C. and manually 
stirred gently and measured in a 250 g plastic container . The 
maximal force ( N or g ) obtained by force versus distance 
curves is used as " gel firmness ” parameter , the positive area 
( N * mm ) as degree of deformation , the maximal negative 
force ( N ) as ropiness . 
[ 0149 ] The term “ low pH stable lactase ” herein refers to a 
lactase , which retains its activity at a pH of 5.0 and a 
temperature of 37 ° C. at a level of at least 5 % as compared 
to its activity at the optimum pH of the lactase . 
[ 0150 ] The term “ activity at the optimum pH ” means the 
lactase activity at the pH , where the lactase has its optimum 
activity . 
[ 0151 ] The term “ non - lactose carbohydrate ” means any 
carbohydrate , which is not lactose , and which a lactose 
deficient lactic acid bacterium used in the process of the 
invention is capable of metabolizing . 
[ 0152 ] The term " depletion ” in relation to non - lactose 
carbohydrate means that the concentration of the non - lactose 
carbohydrate is zero or so low so that the starter culture is 
no longer capable of growing . 
[ 0153 ] The expression “ at the start of the fermentation 
step ” means shortly before , at the same time as or shortly 
after addition of the starter culture to the milk base . Here , the 
term “ shortly ” means less than 30 minutes ” . 
[ 0154 ] The expression “ during the fermentation step ” 
means at any time during the fermentation after the start and 
before the end of the fermentation . 
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[ 0155 ] The expression “ at the end of the fermentation 
step ” means shortly before , at the same time as or shortly 
after the target pH is reached . Here , the term “ shortly ” 
means less than 30 minutes ” . 
[ 0156 ] The term “ target pH ” means the pH at which the 
fermentation step ends . Depending on various parameters of 
the process , the fermentation step is terminated by a method 
selected from the group consisting of 1 ) acidification of the 
fermented milk rendering at least one strain of the starter 
culture unable to grow , 2 ) cooling treatment and 3 ) depletion 
of the non - lactose carbohydrate . 
[ 0157 ] In the present context , the term “ mutant strain ” 
should be understood as strains derived , or strains which can 
be derived from a strain ( or their mother strain ) of the 
invention by means of e.g. genetic engineering , radiation 
and / or chemical treatment . The “ strains derived therefrom ” 
can also be spontaneously occurring mutants . It is preferred 
that the “ strains derived therefrom ” are functionally equiva 
lent mutants , e.g. mutants that have substantially the same , or improved properties as their mother strain . Especially , the 
term “ mutant strains ” refers to strains obtained by subjecting 
a strain of the invention to any conv nventionally used muta 
genization treatment including treatment with a chemical 
mutagen such as ethane methane sulphonate ( EMS ) or 
N - methyl - N - nitro - N - nitroguanidine ( NTG ) , UV light , or to 
a spontaneously occurring mutant . A mutant may have been 
subjected to several mutagenization treatments ( a single 
treatment should be understood as one mutagenization step 
followed by a screening / selection step ) , but it is presently 
preferred that no more than 20 , or no more than 10 , or no 
more than 5 , treatments ( or screening / selection steps ) are 
carried out . In a presently preferred mutant less than 1 % , less 
than 0.1 % , less than 0.01 % , less than 0.001 % or even less 
than 0.0001 % of the nucleotides in the bacterial genome 
have been replaced with another nucleotide , or deleted , 
compared to the mother strain . 

und Zellkulturen GmbH , Inhoffenstr . 7B , D - 38124 Braun 
schweig , on 2016 Dec. 6 under the accession no . DSM 
32398 . 
[ 0164 ] Lactococcus lactis subsp . cremoris strain deposited 
with DSMZ - Deutsche Sammlung von Mikroorganismen 
und Zellkulturen GmbH , Inhoffenstr . 7B , D - 38124 Braun 
schweig , on 2006 Dec. 19 under the accession no . DSM 
18882 . 

[ 0165 ] Lactococcus lactis subsp . cremoris strain deposited 
with DSMZ - Deutsche Sammlung von Mikroorganismen 
und Zellkulturen GmbH , Inhoffenstr . 7B , D - 38124 Braun 
schweig , on 2006 Dec. 19 under the accession no . DSM 
18893 . 
[ 0166 ] Lactococcus lactis subsp . lactis strain deposited 
with DSMZ - Deutsche Sammlung von Mikroorganismen 
und Zellkulturen GmbH , Inhoffenstr . 7B , D - 38124 Braun 
schweig , on 2016 Dec. 6 under the accession no . DSM 
32399 . 
[ 0167 ] Lactococcus lactis subsp . lactis strain deposited 
with DSMZ - Deutsche Sammlung von Mikroorganismen 
und Zellkulturen GmbH , Inhoffenstr . 7B , D - 38124 Braun 
schweig , on 2017 Aug. 22 under the accession no . DSM 
32601 . 
[ 0168 ] Lactococcus lactis subsp . lactis strain deposited 
with DSMZ - Deutsche Sammlung von Mikroorganismen 
und Zellkulturen GmbH , Inhoffenstr . 7B , D - 38124 Braun 
schweig , on 2017 Aug. 22 under the accession no . DSM 
32602 . 

[ 0169 ] Lactococcus lactis subsp . lactis strain deposited 
with DSMZ - Deutsche Sammlung von Mikroorganismen 
und Zellkulturen GmbH , Inhoffenstr . 7B , D - 38124 Braun 
schweig , on 2017 Aug. 22 under the accession no . DSM 
32603 . 

[ 0170 ] Lactococcus lactis subsp . lactis strain deposited 
with DSMZ - Deutsche Sammlung von Mikroorganismen 
und Zellkulturen GmbH , Inhoffenstr . 7B , D - 38124 Braun 
schweig , on 2017 Aug. 22 under the accession no . DSM 
32604 . 

[ 0171 ] Lactococcus lactis subsp . lactis strain deposited 
with DSMZ - Deutsche Sammlung von Mikroorganismen 
und Zellkulturen GmbH , Inhoffenstr . 7B , D - 38124 Braun 
schweig , on 2017 Aug. 22 under the accession no . DSM 
32605 . 

[ 0172 ] Lactococcus lactis subsp . cremoris strain deposited 
with DSMZ - Deutsche Sammlung von Mikroorganismen 
und Zellkulturen GmbH , Inhoffenstr . 7B , D - 38124 Braun 
schweig , on 2018 Jun . 5 under the accession no . DSM 
32829 . 

[ 0173 ] Lactococcus lactis subsp . cremoris strain deposited 
with DSMZ - Deutsche Sammlung von Mikroorganismen 
und Zellkulturen GmbH , Inhoffenstr . 7B , D - 38124 Braun 
schweig , on 2018 Jun . 5 under the accession no . DSM 
32830 . 
[ 0174 ] Lactococcus lactis subsp . lactis strain deposited 
with DSMZ - Deutsche Sammlung von Mikroorganismen 
und Zellkulturen GmbH , Inhoffenstr . 7B , D - 38124 Braun 
schweig , on 2018 Jun . 5 under the accession no . DSM 
32832 . 
[ 0175 ] The deposits were made according to the Budapest 
treaty on the international recognition of the deposit of 
microorganisms for the purposes of patent procedure . 

DEPOSITS AND EXPERT SOLUTION 

[ 0158 ] The Applicant requests that a sample of the depos 
ited microorganism should be made available only to an 
expert approved by the Applicant . 
[ 0159 ] Streptococcus thermophilus strain deposited with 
DSMZ - Deutsche Sammlung von Mikroorganismen und 
Zellkulturen GmbH , Inhoffenstr . 7B , D - 38124 Braun 
schweig , on 2014 Jun . 12 under the accession no . DSM 
28952 . 
[ 0160 ] Streptococcus thermophilus strain deposited with 
DSMZ - Deutsche Sammlung von Mikroorganismen und 
Zellkulturen GmbH , Inhoffenstr . 7B , D - 38124 Braun 
schweig , on 2014 Jun . 12 under the accession no . DSM 
28953 . 
[ 0161 ] Streptococcus thermophilus strain deposited with 
DSMZ - Deutsche Sammlung von Mikroorganismen und 
Zellkulturen GmbH , Inhoffenstr . 7B , D - 38124 Braun 
schweig , on 2017 Aug. 22 under the accession no . DSM 
32599 . 
[ 0162 ] Streptococcus thermophilus strain deposited with 
DSMZ - Deutsche Sammlung von Mikroorganismen und 
Zellkulturen GmbH , Inhoffenstr . 7B , D - 38124 Braun 
schweig , on 2017 Aug. 22 under the accession no . DSM 
32600 . 
[ 0163 ] Lactococcus lactis subsp . cremoris strain deposited 
with DSMZ - Deutsche Sammlung von Mikroorganismen 
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EXAMPLES 

Example 1 
[ 0176 ] Production of Stirred Sour Cream Using Sucrose as 
Carbohydrate Source and a Culture Consisting of One 
Lactose - Deficient S. thermophilus ( ST ) and One or Two 
Lactose - Deficient L. lactis Subsp . cremoris ( CR ) 
[ 0177 ] Strains 
[ 0178 ] ST1 : Streptococcus thermophilus DSM 28952 
[ 0179 ] CR1 : Lactococcus lactis subsp . cremoris DSM 
32398 
[ 0180 ] CR7 : Lactococcus lactis subsp . cremoris DSM 
18893 
[ 0181 ] Culture Compositions 

times . Measurement was done by TA - XT plus , software 
Texture Expert Exceed v6.1.9.0 . A cylindrical acrylic probe 
( Ø 40 mm ) penetrated the yogurt to a depth of 15 mm with 
a speed of 2 mm / s and a trigger force of 5 g . The positive 
area was used as firmness measurement . 
[ 0196 ] Shear Stress 
[ 0197 ] Seven days after incubation , the fermented milk 
product was brought to 13 ° C. and manually stirred gently 
by means of a spoon ( 5 times ) until homogeneity of the 
sample . The rheological properties of the sample were 
assessed on a rheometer ( Anton Paar Physica Rheometer 
with ASC , Automatic Sample Changer , Anton Paar® 
GmbH , Austria ) by using a bob - cup . The rheometer was set 
to a constant temperature of 13 ° C. during the time of 
measurement . Settings were as follows : 
[ 0198 ] Holding Time ( to Rebuild to Somewhat Original 
Structure ) 
[ 0199 ] 5 minutes without any physical stress ( oscillation 
or rotation ) applied to the sample . Oscillation step ( to 
measure the elastic and viscous modulus , G ' and G " , respec 
tively , therefore calculating the complex modulus G * ) 

Constant strain = 0.3 % , frequency ( = [ 0.5 ... 8 ] Hz 

TABLE 1 

ST1 ( % ) CR1 ( % ) CR7 ( % ) 
M1 
M2 

72.2 
72.2 

27.8 
13.9 

0.0 
13.9 

[ 0182 ] As a basis of comparison a reference culture was 
used containing a conventional lactose - positive Streptococ 
cus thermophilus strain and a conventional lactose - positive 
Lactococcus lactis strain . 
[ 0183 ] Milk Base 
[ 0184 ] The milk base for the reference culture contained 
3.5 % protein and 15 % fat . 
[ 0185 ] The milk base for cultures of the invention con 
tained 3.2 % protein and 15 % fat . 

[ 0200 ] 6 measuring points over 60 s ( one every 10 s ) 
[ 0201 ] Rotation step ( to measure shear stress at 300 1 / s ) 
[ 0202 ] Two steps were designed : 

[ 0203 ] 1 ) Shear rate = [ 0.3-300 ] 1 / s and 2 ) Shear rate = 
[ 275-0.3 ] 1 / s . 

[ 0204 ] Each step contained 21 measuring points over 210 
s ( on every 10 s ) . 
[ 0205 ] The shear stress at 300 1 / s was chosen for further 
analysis , as this correlates to mouth thickness when swal 
lowing a fermented milk product . 
[ 0206 ] Results 
[ 0207 ] Post - Acidification 

TABLE 2 

Composition of milk base 

Milk base for 
invention ( % ) 

Milk base for 
reference ( % ) 

Milk 
Cream 
Skimmed Milk Powder 
Sugar ( Sucrose ) 

50.74 
46.87 
1.67 
0.71 

50.63 
46.87 
2.49 
0.0 TABLE 3 

Day 
0 

( end pH ) 
Day 
7 

Day 
14 

Day 
21 

Day 
28 

Day 
35 

Day 
42 

4.50 4.46 4.43 4.41 4.45 4.43 4.41 

4.48 4.48 4.47 4.45 4.45 4.45 4.45 

4.50 4.52 4.49 4.49 4.49 4.49 4.49 

Ref . at 
30 ° C. 
M1 at 
30 ° C. 
M2 at 
30 ° C. 
Ref . at 
34 ° C. 
M1 at 
34 ° C. 
M2 at 
34 ° C. 

4.50 4.48 4.42 4.40 4.40 4.39 4.40 

4.45 4.44 4.44 4.42 4.37 4.37 4.40 

4.50 4.52 4.44 4.44 4.42 4.42 

[ 0186 ] Procedure 
[ 0187 ] Fermentation was carried out at temperatures 30 ° 
C. and 34 ° C. 
[ 0188 ] Samples of the stirred sour cream produced were 
filled into cups and stored at 6 ° C. and pH was measured at 
the end of fermentation and at days 7 , 14 , 21 , 28 , 35 and 42 
after the end of fermentation 
[ 0189 ] The reference sample was cooled to 16 ° C. before 
filling into cups . 
[ 0190 ] The samples produced according to the invention 
were not cooled prior to filling into cups . 
[ 0191 ] Measurements 
[ 0192 ] Post - acidification , gel firmness and shear stress 
were measured . 
[ 0193 ] Fat and protein levels were determined using 
MilkoScan analysis . 
[ 0194 ] Compression Test ( Correlated to Gel Firmness on 
a Spoon as Evaluated by a Trained Sensory Panel ) 
[ 0195 ] A back extrusion test was conducted to evaluate gel 
firmness . The samples were tempered to be 13 ° C. for one 
hour prior to shear stress measurements . Stirring with spoon 
was applied to give a homogenous sample , i.e. stirring five 

4.42 

[ 0208 ] As will appear for the results of Table 3 , for the 
samples fermented at 30 ° C. the post - acidification of the 
samples produced in accordance with the process of the 
invention was less than that of the reference sample . For the 
samples fermented at 34 ° C. the post - acidification of sample 
M2 produced in accordance with the process of the inven 
tion was less than that of the reference sample , whereas the 
post - acidification of sample M1 was at the same level as that 
of the reference sample . 
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[ 0209 ] Gel Firmness TABLE 6 - continued 

TABLE 4 Day 0 
( end pH ) Day 7 Day 14 Day 21 Day 28 

Positive area ( g.s ) Ref . at 34 ° C. 
M1 at 34 ° C. 
M2 at 34 ° C. 

4.54 
4.47 
4.53 

4.45 
4.50 
4.50 

4.43 
4.47 
4.48 

4.40 
4.47 
4.48 

4.39 
4.47 
4.48 

Ref . at 30 ° C. 
M1 at 30 ° C. 
M2 at 30 ° C. 
Ref . at 34 ° C. 
M1 at 34 ° C. 
M2 at 34 ° C. 

526.8 
560.01 
648.28 
510.58 
639.0 
999.55 

[ 0219 ] As will appear for the results of Table 6 , the 
post - acidification of the samples produced in accordance 
with the process of the invention was less than that of the 
corresponding reference samples . 
[ 0220 ] Gel Firmness [ 0210 ] As will appear from Table 4 , the gel firmness of the 

samples produced in accordance with the process of the 
invention was significantly enhanced as compared to the 
corresponding reference samples . 
[ 0211 ] Shear Stress 

TABLE 7 

Positive area ( g.s ) 

TABLE 5 

Shear stress ( Pa ) 

Ref . at 30 ° C. 
M1 at 30 ° C. 
M2 at 30 ° C. 
Ref . at 34 ° C. 
M1 at 34 ° C. 
M2 at 34 ° C. 

264.12 
283.21 
415.88 
113.46 
127.71 
126.97 Ref . at 34 ° C. 

M1 at 34 ° C. 
M2 at 34 ° C. 

148 
156 
170 

[ 0221 ] As will appear from Table 7 , the gel firmness of the 
samples produced in accordance with the process of the 
invention was significantly enhanced as compared to the 
corresponding reference samples . 

Example 3 

[ 0212 ] As will appear from Table 5 , the shear stress of the 
samples produced in accordance with the process of the 
invention was significantly enhanced as compared to the 
reference sample . 
[ 0213 ] No Cooling Before Filling 
[ 0214 ] As will appear from the above results the samples 
produced in accordance with the process of the invention 
had superior performance with respect to post - acidification 
and texture as compared to the reference sample , although 
the samples of the invention were not cooled before filling 
in contrast to the reference samples . Thus , the present results 
show that using the process of the invention it is possible to 
omit the step of cooling the fermented milk products before 
filling into end consumer cups . 

[ 0222 ] Production of Stirred Sour Cream Using Glucose 
as Carbohydrate Source and a Culture Consisting of One 
Lactose - Deficient S. thermophilus ( ST ) and One or Two 
Lactose - Deficient L. lactis Subsp . cremoris ( CR ) 
[ 0223 ] In this experiment glucose was used as carbohy 
drate source . Fermentation temperatures were 30 ° C. and 
35 ° C. The procedure and measurements were the same as 
in Example 1 . 
[ 0224 ] Strains 
[ 0225 ] ST1 : Streptococcus thermophilus DSM 28952 
[ 0226 ] CR1 : Lactococcus lactis subsp . cremoris DSM 
32398 
[ 0227 ] CR2 : Lactococcus lactis subsp . cremoris DSM 
18882 
[ 0228 ] CR7 : Lactococcus lactis subsp . cremoris DSM 
18893 
[ 0229 ] Culture Compositions 

Example 2 
[ 0215 ] Production of Quark Using Sucrose as Carbohy 
drate Source and a Culture Consisting of One Lactose 
Deficient S. thermophilus ( ST ) and One or Two Lactose 
Deficient L. lactis Subsp . cremoris ( CR ) 
[ 0216 ] The object of this experiment is the production of 
Quark with a target protein content of 7.5 % . The milk base 
consists of pure milk with 3.2 % protein and 0 % fat . Sucrose 
is added to the milk bases to be used for the cultures of the 
invention . No sucrose is added to the milk base for the 
reference culture . The strains , culture compositions , proce 
dure and measurements are the same as in Example 1 . 
[ 0217 ] Results 
[ 0218 ] Post - Acidification 

TABLE 8 

ST1 ( % ) CRI ( % ) CR2 ( % ) CR7 ( % ) 
M1.2 
M1.7 

72.2 
72.2 

13.9 
13.9 

13.9 
0.0 

0.0 
13.9 

TABLE 6 

Day 0 
( end pH ) Day 7 Day 14 Day 21 Day 28 

[ 0230 ] As a basis of comparison a reference culture was 
used containing a conventional lactose - positive Streptococ 
cus thermophilus strain and a conventional lactose - positive 
Lactococcus lactis strain . 
[ 0231 ] Milk Base 
[ 0232 ] The milk base for the reference culture contained 
3.5 % protein and 15 % fat . The milk base for cultures of the 
invention contained 3.2 % protein and 15 % fat . 

Ref . at 30 ° C. 
M1 at 30 ° C. 
M2 at 30 ° C. 

4.55 
4.53 
4.55 

4.37 
4.50 
4.51 

4.35 
4.50 
4.51 

4.30 
4.50 
4.50 

4.28 
4.50 
4.50 
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TABLE 9 [ 0241 ] Results 
[ 0242 ] Post - Acidification 

Composition of milk base 
TABLE 13 Milk base for 

invention ( kg ) 
Milk base for 
reference ( kg ) Day 

0 
( end pH ) 

Day 
7 

Day 
14 

Day 
21 

Day 
28 

Day 
36 

Day Day 
42 49 

Milk 
Cream 
Skimmed Milk Powder 
Sugar ( Glucose ) 

18.34 
16.40 
0.025 
0.228 

19.66 
17.34 
0.002 
0.0 4.63 4.45 4.39 4.37 4.35 4.38 4.38 4.35 

4.68 4.78 4.78 4.78 4.74 4.80 4.80 4.74 

Ref . at 
30 ° C. 
M1.2 at 
30 ° C. 
M1.7 at 
30 ° C. 

4.65 4.82 4.78 4.78 4.78 4.78 4.77 4.76 [ 0233 ] Results 
[ 0234 ] Post - Acidification 

TABLE 10 

Day 0 
( end pH ) Day 7 Day 21 Day 28 

[ 0243 ] As will appear for the results of Table 13 , the 
post - acidification of the samples produced in accordance 
with the process of the invention was less than that of the 
corresponding reference samples . 
[ 0244 ] Gel Firmness Ref . at 30 ° C. 

M1.2 at 30 ° C. 
M1.7 at 30 ° C. 
Ref . at 35 ° C. 
M1.2 at 35 ° C. 
M1.7 at 35 ° C. 

4.57 
4.54 
4.58 
4.57 
4.58 
4.56 

4.47 
4.58 
4.62 
4.48 
4.60 
4.60 

4.46 
4.64 
4.68 
4.50 
4.65 
4.66 

4.46 
4.62 
4.65 
4.47 
4.62 
4.64 

TABLE 14 

Positive area ( g.s ) 

Ref . at 30 ° C. 
M1.2 at 30 ° C. 
M1.7 at 30 ° C. 

88.2 
104.53 
132.44 [ 0235 ] As will appear for the results of Table 10 , the 

post - acidification of the samples produced in accordance 
with the process of the invention was less than that of the 
corresponding reference samples . 
[ 0236 ] Gel Firmness 

TABLE 11 

Positive area ( g.s ) 
Ref . at 30 ° C. 
M1.2 at 30 ° C. 
M1.7 at 30 ° C. 
Ref . at 35 ° C. 
M1.2 at 35 ° C. 
M1.7 at 35 ° C. 

1650.46 
1718.41 
1658.08 
1880.56 
2494.80 
1970.33 

[ 0245 ] As will appear from Table 14 , the gel firmness of 
the samples produced in accordance with the process of the 
invention was significantly enhanced as compared to the 
corresponding reference samples . 

Example 5 
[ 0246 ] Production of Quark Using Glucose and Sucrose as 
Carbohydrate Source and a Culture Consisting of One 
Lactose - Deficient S. thermophilus ( ST ) and Two Lactose 
Deficient L. lactis Subsp . cremoris ( CR ) 
[ 0247 ] The milk based consisted of skim milk containing 
either 0.7 % glucose or 0.6 % sucrose . Fermentation was 
carried out at 30 ° C. until a target pH of 4.6 was reached . 
Samples were stirred and cooled in ice water for approx . 15 
minutes and then stored at 5 ° C. Texture ( shear stress ) was 
measured at day 7 . 
[ 0248 ] Strains 
[ 0249 ] ST2 : Streptococcus thermophilus DSM 32599 . 
[ 0250 ) Culture Compositions 

[ 0237 ] As will appear from Table 11 , the gel firmness of 
the samples produced in accordance with the process of the 
invention was significantly enhanced as compared to the 
corresponding reference samples . 

TABLE 15 

ST1 ( % ) ST2 ( % ) CR1 ( % ) CR7 ( % ) 
72.2 

Example 4 
[ 0238 ] Production of quark using glucose as carbohydrate 
source and a culture consisting of one lactose - deficient S. 
thermophilus ( ST ) and one or two lactose - deficient L. lactis 
subsp . cremoris ( CR ) 
[ 0239 ] In this experiment glucose was used as carbohy 
drate source . Fermentation temperature was 30 ° C. The 
strains , culture compositions , procedure and measurements 
are the same as in Example 3 . 
[ 0240 ) Milk Base 

M1.7_ST1 
M1.7_ST2 

13.9 
13.9 

13.9 
13.9 72.2 

[ 0251 ] Results 
[ 0252 ] Shear Stress 

TABLE 16 

TABLE 12 Carbohydrate Shear stress ( Pa ) 

Milk base for invention ( kg ) M1.7_ST1 
M1.7 ST2 
M1.7_ST1 
M1.7_ST2 

Glucose 
Glucose 
Sucrose 
Sucrose 

30.55 
31.15 
42.00 
39.40 

Milk 
Glucose 

59.61 
0.390 
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Example 7 [ 0253 ] As will appear from Table 16 , cultures with the two 
Streptococcus thermophilus produced quark with the same 
level of shear stress . Also , the samples grown on sucrose had 
a higher level of shear stress than the samples grown on 
glucose . 

Example 6 
[ 0254 ] Acidification Profiles of Cultures Consisting of 
One Lactose - Deficient S. thermophilus ( ST ) and One or Two 
Lactose - Deficient , Sucrose - Positive L. lactis Subsp . lactis 
( LC ) 
[ 0255 ] Strains 
[ 0256 ] ST1 : Streptococcus thermophilus DSM 28952 
[ 0257 ] ST2 : Streptococcus thermophilus DSM 32599 
[ 0258 ] LC1 : Lactococcus lactis subsp . lactis DSM 32603 
[ 0259 ] LC2 : Lactococcus lactis subsp . lactis DSM 32604 
[ 0260 ] LC3 : Lactococcus lactis subsp . lactis DSM 32601 
[ 0261 ] LC4 : Lactococcus lactis subsp . lactis DSM 32602 
[ 0262 ] LC5 : Lactococcus lactis subsp . lactis DSM 32605 
[ 0263 ] Culture Compositions 

TABLE 17 

[ 0274 ] Acidification Profiles of Two Lactose - Deficient , 
Sucrose Positive Lactococcus lactis Subsp . Lactis ( LC ) 
Strains and Two Lactose - Deficient , Glucose Positive Lac 
tococcus lactis Subsp . Lactis Cremoris ( LACcr ) Strains . 
[ 0275 ] Strains 
[ 0276 ] LC5 : Lactococcus lactis subsp . lactis DSM 32605 
[ 0277 ] LC7 : Lactococcus lactis subsp . lactis DSM 32832 
[ 0278 ] LACcrl : Lactococcus lactis subsp . lactis DSM 
32829 
[ 0279 ] LACcr2 : Lactococcus lactis subsp . lactis DSM 
32830 
[ 0280 ] ST1 : Streptococcus thermophilus DSM 28952 
[ 0281 ] Culture Compositions 
[ 0282 ] LC5 + ST1 
[ 0283 ] LC7 + ST1 
[ 0284 ] LACcr1 + ST1 
[ 0285 ] LACcr2 + ST1 
[ 0286 ] Procedure 
[ 0287 ] Overnight cultures of LC5 and LC7 were grown in 
autoclaved milk ( A - milk ) containing 2 % and used to inocu 
late 200 ml skim milk containing 0.5 % sucrose . ST1 was 
inoculated with 0.0065 % . Fermentation was carried out at 
30 ° C. for 24 hours 
[ 0288 ] LACcrl and LACcr2 strains were inoculated 
directly from Pre - Inoculation Material ( PIM ) corresponding 
to 1.1E + 09 cells / 200 ml milk . ST1 was inoculated with 
0.0065 % . Fermentation was carried out in skim milk con 
taining 0.5 % glucose at 30 ° C. for 47 hours 
[ 0289 ] Results 
[ 0290 ] FIG . 5 shows the acidification profiles of LC5 + ST1 
and LC7 + ST1 at 30 ° C. 
[ 0291 ] FIG . 6 shows the acidification profiles of LACcr1 + 
ST1 and LACcr2 + ST1 at 30 ° C. 
[ 0292 ] As will appear from FIGS . 5 and 6 the pH drops to 
a stable level reflecting a termination of the fermentation due 
to decrease / depletion of the added carbohydrate source . 
After reaching the stable pH it remains completely constant 
for the following period for as long as pH is measured , i.e. 
no post - acidification occurs . 

ST 
( % ) 

ST2 
( % ) 

LC1 
( % ) 

LC2 
( % ) 

LC3 
( % ) 

LC4 
( % ) 

LC5 
( % ) 

27.8 
27.8 

C1 
C2 
C3 
C4 
C5 
C6 

72.2 
72.2 
72.2 
72.2 
72.2 

27.8 
27.8 

27.8 
72.2 27.8 

Example 8 

[ 0264 ] As a basis of comparison a reference culture was 
used containing a conventional lactose - positive Streptococ 
cus thermophilus strain and a conventional lactose - positive 
Lactococcus lactis strain . 
[ 0265 ] Procedure 
[ 0266 ] Overnight cultures grown in M17 medium contain 
ing 1 % sucrose were inoculated in 200 ml B - milk containing 
0.5 % sucrose and 0.02 g / L Na - format and incubated in water 
bath at either 30 ° C. or 34 ° C . pH is followed for an extended 
period of time after the target pH is reached . 
[ 0267 ] Results 
[ 0268 ] FIG . 1 shows the acidification profiles of C1 - C4 at 
34 ° C. 
[ 0269 ] FIG . 2 shows the acidification profiles of C1 - C4 at 
30 ° C. 
[ 0270 ] FIG . 3 shows the acidification profile of C5 at 34 ° 
C. 
[ 0271 ] FIG . 4 shows the acidification profile of C6 at 34 ° 
C. 
[ 0272 ] As will appear from FIGS . 1 and 3 for all of 
cultures C1 - C5 at 34 ° C. the pH drops to a target level of 
approx . 4.7-4.8 in approx . 8 hours . As will appear from FIG . 
2 for cultures C1 - C4 at 30 ° C. the pH drops to a target level 
of approx . 4.7-4.8 in approx . 14 hours . As will appear from 
FIG . 4 for culture C6 at 34 ° C. the pH drops to a target level 
of approx . 4.7-4.8 in approx . 10 hours . After reaching the 
target pH the pH remains completely constant for the 
following period as long as pH is measured , i.e. no post 
acidification occurs . 
[ 0273 ] In comparison , for the reference product the pH 
continues to decline for the entire period wherein pH is 
followed , i.e. post - acidification occurs . 

[ 0293 ] Acidification Profiles and Post Acidification of 
Culture Blends Consisting of One Lactose - Deficient , 
Sucrose Positive Lactococcus lactis Subsp lactis ( LC ) 
Strains , One Lactose - Deficient , Glucose Positive Lactococ 
cus lactis Subsp cremoris ( LACcr ) , One Lactose - Deficient 
S. thermophilus ( ST ) and One Mild S. thermophilus . 
[ 0294 ] Strains 
[ 0295 ] LC5 : Lactococcus lactis subsp . lactis DSM 32605 
[ 0296 ] LC7 : Lactococcus lactis subsp . lactis DSM 32832 
[ 0297 ] LACcrl : Lactococcus lactis subsp . cremoris DSM 
32829 
[ 0298 ] LACcr2 : Lactococcus lactis subsp . cremoris DSM 
32830 
[ 0299 ] ST1 : Streptococcus thermophilus DSM 28952 
[ 0300 ] STmild : Commercial Streptococcus thermophilus 
strain with a low acidification capacity . 
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[ 0301 ] Culture Compositions 

TABLE 18 

ST1 ST mild LC5 LC7 LACcrl LACcr 

X X X X 

X X X X 5888 X ? X X 
X ? X X 

Example 9 
[ 0311 ] Production of Stirred Sour Cream Using Sucrose as 
Carbohydrate Source and a Culture Consisting One Lactose 
Deficient , Sucrose Positive Lactococcus lactis Subsp lactis 
( LC ) Strain , One Lactose - Deficient , Glucose Positive Lac 
tococcus lactis Subsp cremoris ( CR / LACcr , One Lactose 
Deficient S. thermophilus ( ST ) and One Mild S. thermophi 
lus ( STmild ) . 
[ 0312 ] Strains 
[ 0313 ] LC7 : Lactococcus lactis subsp . lactis DSM 32832 
[ 0314 ] LACcrl : Lactococcus lactis subsp . cremoris DSM 
32829 
[ 0315 ] LACcr2 : Lactococcus lactis subsp . cremoris DSM 
32830 
[ 0316 ] CR7 : Lactococcus lactis subsp . cremoris DSM 
18893 
[ 0317 ] ST1 : Streptococcus thermophilus DSM 28952 
[ 0318 ] STmildi : Commercial Streptococcus thermophilus 
strain with a low acidification capacity . 
[ 0319 ] STmild2 : Commercial Streptococcus thermophilus 
strain with a low acidification capacity . 
0320 ) Culture Compositions 

[ 0302 ] As a basis of comparison , a reference culture was 
used containing a conventional lactose - positive Streptococ 
cus thermophilus strain and a conventional lactose - positive 
Lactococcus lactis strain . 
[ 0303 ] Procedure 
[ 0304 ) Culture blends C1 - C4 were acidified in skim milk 
containing 0.6 % sucrose . Fermentation was carried out at 
30 ° C. for 18 hours . Samples were stirred and cooled in ice 
water for approx . 15 minutes and then stored at 5 ° C. 
Post - acidification ( pH ) was measured after a cold storage 
period of 28 days and shear stress was measured at day 7 
using the method described in Example 1 . 
[ 0305 ] Results 
[ 0306 ] FIG . 7 shows the acidification profiles of C1 - C4 
and the reference at 30 ° C. 
[ 0307 ] FIG . 8 shows the acidification profiles of C1 - C4 
and the reference at 35 ° C. 
[ 0308 ] As will appear from the FIG . 7 ( 30 ° C. ) the pH 
stabilizes at 4.55 for the culture blends C1 - C3 after approxi 
mately 13 hours and for C4 after approximately 17 hours . 
Acidification profiles at 35 ° ( FIG . 8 ) show pH stabilization 
at approximately pH 4.60 after 11 hours for all culture 
blends C1 - C4 . For the reference culture , the pH continues to 
drop throughout the full period monitored ( 18 hours ) at both 
30 ° C. and 35 ° C. 

TABLE 20 

ST1 STmildi STmild2 LC7 LACcrl LACcr2 CRT 

C1 X X ? X 
X X X ? 

X X X X 

[ 0321 ] As a basis of comparison , a reference culture was 
used containing a conventional lactose - positive Streptococ 
cus thermophilus strain and a conventional lactose - positive 
Lactococcus lactis strain . 
[ 0322 ] Milk Base 
[ 0323 ] The milk base for the reference culture contained 
2.7 % protein and 15 % fat . The milk base for cultures of the 
invention contained 2.4 % protein , 15 % fat and 0.45 % 

TABLE 19 sucrose . 

Long term post - acidification and shear stress TABLE 21 
pH 

Day 28 
Shear stress 
at 300 1 / s Temperature Composition of milk base 

30 ° C. Milk base for 
invention ( % ) 

Milk base for 
reference ( % ) 

C3 
46.00 
46.87 

4.45 
4.53 
4.44 
4.48 
4.31 
4.43 
4.54 
4.52 
4.52 
4.38 

39.90 
43.45 
41.65 
48.00 
40.35 
46.80 
47.45 
50.75 
48.65 
40.85 

C4 
Ref 
C1 
C2 
C3 
C4 
Ref 

52.96 
46.88 
0.16 35 ° C. 

Milk 
Cream 
Skimmed Milk 
Powder 
Sugar ( Sucrose ) 
Water 
Treatment 

0.45 
6.68 

Homogenization : 200/40 bar at 70 ° C. 
Heat treatment : 92 ° C./6 min 

[ 0309 ] As will appear from Table 19 , the pH values of the 
culture blends C1 - C4 stored for 28 days at 30 ° C. are 
between 0.13-0.22 pH units higher than the pH of the 
reference culture . The pH values of the culture blends C1 - C4 
stored for 28 days at 35 ° C. are between 0.05-0.16 pH units 
higher than the reference . 
[ 0310 ] For both the samples stored 30 ° C. and at 35 ° C. , 
the shear stress was either at the same level or higher for the 
culture blends C1 - C4 than the shear stress for the reference 
culture . 

[ 0324 ] Procedure 
[ 0325 ] Fermentation was carried out at temperatures 30 ° 
C. and 35 ° C. 
[ 0326 ] Reference was post treated using 2 bar back pres 
sure and cooling to 18 ° C. The samples produced according 
to the invention were post treated using 2 bar back pressure 
at fermentation temperature ( 30 ° C. and 35 ° C. ) . 
[ 0327 ] Samples were stored at 6 ° C. 
[ 0328 ] Post acidification ( pH ) was measured after a cold 
storage period of 28 days and gel firmness was measured 
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after day 7. The procedures for texture measurements ( gel 
firmness ) were the same as in Example 1 . 
[ 0329 ] Measurements 
[ 0330 ] Post - acidification and gel firmness were measured . 

TABLE 22 

[ 0342 ] Results 
[ 0343 ] FIG . 9 shows the acidification profiles of C1 - C3 
and the reference at 30 ° C. 
[ 0344 ] FIG . 10 shows the acidification profiles of C1 - C3 
and the reference at 35 ° C. 
[ 0345 ] As will appear from the FIG . 9 ( 30 ° C. ) the pH 
stabilizes for the culture blends C1 - C3 after approximately 
12 hours . Acidification profiles at 35 ° ( FIG . 10 ) show pH 
stabilization after approximately 11 hours of fermentation . 
For the reference culture , the pH drops to a significant lower 
value during the period monitored at both 30 ° C. and 35 ° C. 
[ 0346 ] Post - acidification was measured at different time 
periods of cold storage ( 6 ° C. ) . 

Post - acidification 

Day 
0 

( end pH ) 
Day 

1 
Day 
7 

Day 
14 

Day 
28 

Day 1 
minus 
Day 35 pH 

Ref . at 30 ° C. 
C1 at 30 ° C. 
C2 at 30 ° C. 
C3 at 30 ° C. 
Ref . at 35 ° C. 
C1 at 35 ° C. 
C2 at 35 ° C. 
C3 at 35 ° C. 

4.55 
4.48 
4.53 
4.44 
4.55 
4.56 
4.51 
4.56 

4.53 
4.48 
4.52 
4.44 
4.54 
4.55 
4.5 
4.55 

4.5 
4.48 
4.52 
4.43 
4.52 
4.53 
4.49 
4.52 

4.45 
4.49 
4.52 
4.42 
4.50 
4.52 
4.48 
4.52 

4.41 
4.46 
4.52 
4.41 
4.46 
4.49 
4.46 
4.49 

-0.12 
-0.02 
-0.00 
-0.03 
-0.08 
-0.06 
-0.04 
-0.06 

TABLE 24 

Post - acidification 

Day 0 
pH ( end pH ) Day 3 Day 8 Day 9 Day 13 

[ 0331 ] As will appear from the results of Table 22 , the 
post - acidification of the samples produced in accordance 
with the process of the invention was less than that of the 
corresponding reference samples . 

Ref . at 30 ° C. 
C1 at 30 ° C. 
C2 at 30 ° C. 
C3 at 30 ° C. 
Ref . at 35 ° C. 
C1 at 35 ° C. 
C2 at 35 ° C. 
C3 at 35 ° C. 

4.68 
4.71 
4.68 
4.64 
4.60 
4.60 
4.59 
4.58 

NI 
ND 
ND 
ND 
4.47 
4.60 
4.62 
4.59 

4.37 
4.70 
4.73 
4.68 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
4.48 
4.60 
4.61 
4.59 

4.38 
4.70 
4.73 
4.69 
ND 
ND 
ND 
ND 

TABLE 23 

Gel firmness 
ND : No data . 

Gel firmness Positive area ( g.s ) 

Ref . at 30 ° C. 
C1 at 30 ° C. 
C2 at 30 ° C. 
C3 at 30 ° C. 
Ref . at 35 ° C. 

35 ° C. 
C2 at 35 ° C. 
C3 at 35 ° C. 

1299 
2164 
2789 
2832 
1272 
2885 
2684 
3130 

[ 0347 ] As will appear from the results of Table 24 , the 
post - acidification of the samples produced in accordance 
with the process of the invention was less than that of the 
corresponding reference samples . 

C1 TABLE 25 

Gel firmness 

Gel firmness Positive area ( g.s ) [ 0332 ] As will appear from Table 23 , the gel firmness of 
the samples produced in accordance with the process of the 
invention was significantly enhanced as compared to the 
corresponding reference samples . 

Ref . at 30 ° C. 
C1 at 30 ° C. 
C2 at 30 ° C. 
C3 at 30 ° C. 

594.96 
744.85 
578.39 
712.14 

Example 10 
[ 0333 ] Production of Stirred Quark Using Sucrose as 
Carbohydrate Source and a Culture Consisting One Lactose 
Deficient , Sucrose Positive Lactococcus lactis Subsp lactis 
( LC ) Strain , One Lactose - Deficient , Glucose Positive Lac 
tococcus lactis Subsp cremoris ( CR / LACcr , One Lactose 
Deficient S. thermophilus ( ST ) and One Mild S. thermophi 
lus ( STmild ) . 
[ 0334 ] The strains and culture compositions , are the same 
as in Example 9 . 
[ 0335 ] Milk Base 
[ 0336 ] Skimmed milk was used as milk base . 
[ 0337 ] The milk base for the reference culture contained 
3.2 % protein and 0.05 % fat . 
[ 0338 ] The milk base for cultures of the invention con 
tained 3.2 % protein , 0.05 % fat and sucrose levels between 
0.45 % and 0.65 % selected so as to be optimized to each 
specific culture composition . 
[ 0339 ] Procedure 
[ 0340 ] Fermentation was carried out at temperatures 30 ° 
C. and 35 ° C. Culture inoculation percentage was 0.01 % . 
[ 0341 ] Samples were stored at 6 ° C. 

[ 0348 ] As will appear from Table 25 , the gel firmness of 
the samples produced in accordance with the process of the 
invention at 30 ° C. was significantly enhanced as compared 
to the corresponding reference sample . 

1. A process for producing a fermented milk product 
comprising the steps of 

1 ) adding a starter culture of lactic acid bacteria compris 
ing at least one lactose - deficient Streptococcus thermo 
philus strain , which is capable of metabolizing a non 
lactose carbohydrate , and at least one lactose - deficient 
Lactococcus lactis strain , which is capable of metabo 
lizing the non - lactose carbohydrate , to a milk base , and 

2 ) fermenting the milk for a period of time until a target 
pH is reached to obtain a fermented milk product . 

2. A process according to claim 1 , wherein the lactose 
deficient strains are capable of metabolizing a non - lactose carbohydrate selected from the group consisting of sucrose , 
galactose and glucose . 

3. A process according to any of the preceding claims , 
wherein non - lactose carbohydrate is added to the milk base 
at the start of the fermentation step . 
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4. A process according to claim 3 , wherein the non - lactose 
carbohydrate is added to the milk base in an amount mea 
sured so as to become depleted at the target pH and hence 
result in stopping the growth of the lactic acid bacteria and 
in stopping the fermentation . 

5. A process according to any of the preceding claims , 
wherein the Streptococcus thermophilus lactose - deficient 
strain is selected from the group consisting of : 

( a ) ( i ) the strain deposited with DSMZ - Deutsche Sam 
mlung von Mikroorganismen und Zellkulturen GmbH , 
Inhoffenstr . 7B , D - 38124 Braunschweig , on 2014 Jun . 
12 under the accession no . DSM 28952 ; 
( ii ) a strain derived from DSM 28952 , wherein the 

derived strain is further characterized as having the 
ability to generate white colonies on a medium 
containing lactose and X - Gal ; 

( b ) ( i ) the strain deposited with DSMZ - Deutsche Sam 
mlung von Mikroorganismen und Zellkulturen GmbH , 
Inhoffenstr . 7B , D - 38124 Braunschweig , on 2014 Jun . 
12 under the accession no . DSM 28953 ; 
( ii ) a strain derived from DSM 28953 , wherein the 

derived strain is further characterized as having the 
ability to generate white colonies on a medium 
containing lactose and X - Gal ; 

( c ) ( i ) the strain deposited with DSMZ - Deutsche Sam 
mlung von Mikroorganismen und Zellkulturen GmbH , 
Inhoffenstr . 7B , D - 38124 Braunschweig , on 2017 Aug. 
22 under the accession no . DSM 32599 ; 
( ii ) a strain derived from DSM 32599 , wherein the 

derived strain is further characterized as having the 
ability to generate white colonies on a medium 
containing lactose and X - Gal ; and 

( d ) ( i ) the strain deposited with DSMZ - Deutsche Sam 
mlung von Mikroorganismen und Zellkulturen GmbH , 
Inhoffenstr . 7B , D - 38124 Braunschweig , on 2017 Aug. 
22 under the accession no . DSM 32600 ; and 
( ii ) a strain derived from DSM 32600 , wherein the 

derived strain is further characterized as having the 
ability to generate white colonies on a medium 
containing lactose and X - Gal . 

6. A process according to any of the preceding claims , 
wherein the Lactococcus lactis strain is selected from the 
group consisting of a Lactococcus lactis subsp . cremoris 
strain and a Lactococcus lactis subsp . lactis strain . 

7. A process according to any of the preceding claims , 
wherein the starter culture further contains one or more 
strains selected from the group consisting of Lactococcus 
lactis subsp . lactis biovar . diacetylactis , Leuconostoc spp . 
and Bifidobacterium spp . 

8. A process according to any of the preceding claims , 
wherein the fermented milk product produced is selected 
from the group consisting of buttermilk , sour milk , cultured 
milk , Smetana , sour cream , thick cream , cultured cream , 
ymer , fermented whey , Kefir , Yakult and fresh cheese , such 
as Quark , tvarog and cream cheese . 

9. A process according to any of the preceding claims , 
wherein the lactose - deficient Lactococcus lactis strain is 
selected from the group consisting of 

1 ) the strain deposited at DSMZ under the accession 
number DSM 32398 , 

2 ) the strain deposited at DSMZ under the accession 
number DSM 18882 , 

3 ) the strain deposited at DSMZ under the accession 
number DSM 32399 , 

4 ) the strain deposited at DSMZ under the accession 
number DSM 18893 , 

5 ) the strain deposited at DSMZ under the accession 
number DSM 32601 , 

6 ) the strain deposited at DSMZ under the accession 
number DSM 32602 , 

7 ) the strain deposited at DSMZ under the accession 
number DSM 32603 , 

8 ) the strain deposited at DSMZ under the accession 
number DSM 32604 , 

9 ) the strain deposited at DSMZ under the accession 
number DSM 32605 , 

10 ) the strain deposited at DSMZ under the accession 
number DSM 32829 , 

11 ) the strain deposited at DSMZ under the accession 
number DSM 32830 , 

12 ) the strain deposited at DSMZ under the accession 
number DSM 32832 , and 

13 ) a mutant of any of strains 1 ) to 12 ) . 
10. A composition of lactic acid bacteria comprising at 

least one lactose - deficient Streptococcus thermophilus strain 
and at least one lactose - deficient Lactococcus lactis . 

11. A fermented milk product produced by the process of 
claims 1-9 . 

12. Use in a process for producing a fermented milk 
product comprising the steps of 

1 ) adding a starter culture of lactic acid bacteria strain to 
a milk base , and 

2 ) fermenting the milk for a period of time until a target 
pH is reached to obtain a fermented milk product , 
of 

3 ) a starter culture of lactic acid bacteria comprising at 
least one lactose - deficient Streptococcus thermophilus 
strain , which is capable of metabolizing a non - lactose 
carbohydrate , and at least one lactose - deficient Lacto 
coccus lactis strain , which is capable of metabolizing 
the non - lactose carbohydrate . 

13. Use according to claim 12 to increase the texture of 
the fermented milk product as compared to using a starter 
culture comprising at least one lactose - positive Streptococ 
cus thermophilus strain , which is capable of metabolizing 
lactose , and at least one lactose - positive Lactococcus lactis 
strain , which is capable of metabolizing lactose . 

* 


