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[57] ABSTRACT 
A method of producing a mixed bacterial concentrate 
which comprises separately incubating in separate cul 
ture media two or three types of bacteria, the first 
type being selected from the group consisting of Strep 
tococcus lactis, Streptococcus cremoris, Lactobacillus 
bulgaricus and Streptococcus thermophilus, the sec 
ond type being selected from the group consisting of 
Streptococcus citrovorus and Streptococcus paraci— 
trovorus, and the third type consisting of Streptococ 
cus diacetylactis, concentrating the respective media 
to obtain separate concentrates of the two or three 
type of bacteria, mixing together the two or three 
types of bacteria in the desired proportions to produce 
a mixed concentrate without permitting further 
growth of the bacteria, and then freezing the mixed 
concentrate so that it can be stored for a long time 
without major loss in the viability of the bacteria. A 
stabilized mixed bacteria concentrate consisting essen 
tially of a substantially neutralized mixture of two or 
three types of bacteria, as aforesaid, the concentrate 
being stabilized by the admixture of a stabilizing agent 
and a nutrient medium and the concentrate being fro 
zen so that it can be stored for a long period of time 
without major loss in the viability of the bacteria. 

9 Claims, No Drawings 
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MILK FERMENTING PRODUCT 

Matter enclosed in heavy brackets! ‘,Iappears in the 
original patent but forms no part of the first and this 
reissue speci?cation; matter printed in italics indicates 
the additions made by the first reissue. Matter enclosed 
in double heavy brackets [[nappears in the first 
reissue patent but forms no part of this reissue specifi 
cation; matter printed ln bold face indicates the addi 
tions made by this reissue. 

[[This application is a continuation-in-part of my 
co-pending application Ser. No. 285.858. filedJune 6. 
I 963, now abandoned.]] 
This is a divisional reissue application of reissue 

application Ser. No. 417.134. filed Nov. '19. 1973. now 
Reissue Patent No. Re. 28.276. reissued Dec. 17. 1974 
of Original N0. 3.420.742 and is a continuation-in-part 
of application Ser. No. 285.858. ?led June 6. 1963. now 
abandoned. 
This invention relates to a concentrated bacterial 

product useful for fermenting milk in order to make 
cottage cheese, cheese, butter, cultured buttermilk and 
other cultured milk products, and also relates to a pro 
cess for producing said bacterial product. 

in the following description and claims, the term 
.“acid-producing bacteria" shall refer to bacteria capa 
ble of fermenting lactose or other, similar carbohy 
drates rapidly at temperatures of about 70 degrees 
Fahrenheit to l 10 degrees Fahrenheit with the produc 
tion of principally lactic acid, namely, Streptococcus 
lactis, Streptococcus cremoris, Lactobacillus bulgari 
cus and Streptococcus thermophilus. The term “?avor 
producing bacteria” shall referto bacteria capable of 
fermenting citric acid or citrates at a favorable pH with 
the production of biacetyl, actylmethylcarbinol, vola 
tile acids and carbon dioxide. namely, Leuconostoc cit 
rovorum (Streptococcus citrovorus) and Leuconostoc 
dextranicum (Streptococcus paracitrovorus) and sub 
species thereof. Streptococcus diacetylactis (a species 
not recognized in Bergey’s Manual. Breed, Murray and 
-Hi'tchins, i957) produces some lactic, acid and also 
produces substantial amounts of ?avor constituents. 
Cottage cheese, cheese, butter and cultured butter 

milk are manufactured by a fermenting procedure 
using a suitable bacteria. Dairies usually purchase an 
initial culture of a mixture of suitable bacteria from a 
commercial organization supplying same. This culture 
is then propagated in the dairy by placing the culture 
in milk and incubating it at a suitable temperature, usu 
ally'at around 70 degrees Fahrenheit. for a suitable pe 
riod of time. usually from l4 to 18 hours. in ‘order to 
form a mother culture. The propagation step is re 
peated a number of times using the bacterial product 
of the preceding step as the inoculum and ?nally the 
propagation is carried out in a rather large quantity of 
milk in order either to produce a bulk starter, which 
can then be used for fermenting the ?nal batch of milk 
to make the end product, or to produce cultured but 
termilk. 

if sufficient care is not taken both in the manufacture 
of the mother culture and in the propagation thereof, 
bacterioph'agemay become present in the bulk starter. 
or perhaps earlier in the propagation process, and may 
proliferate so as to hinder thevgrowth of or completely 
destroy the bacteria. This may cause delayed setting or 
no setting of the milk. if this contamination occurs, 
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2 
large quantities of milk are often lost and all of the time 
and labor spent in propagating the culture are wasted. 
Contamination of the initial culture is not a serious 
problem because the initial culture is produced under 
carefully controlled conditions with special equipment 
and by skilled personnel. However, few dairies and the 
like. where most of the propagating is presently per 
formed, are so equipped. Thus, the incidence of such 
contamination during the propagation of the bacteria 
according to present practices in dairies is believed to 
be higher than necessary. 
The initial culture most usually acquired from a sup 

plier consists of a mixture of at least two of the three 
types of bacteria referred .to above, namely, acid 
producing bacteria and flavor-producing bacteria and 
Streptococcus diacetylactis. The types of bacteria must 
be properly balanced in order to produce acceptable 
products and the proper bacterial balance for produc 
ing one product, such as cottage cheese, is different 
‘than the proper balance required for another product, 
such as cultured buttermilk. The types of bacteria do 
not grow equally well in a propagation process of the 
type described above because plain milk favors the 
growth of the acid-producing bacteria at the expense of 
the ?avor-producing bacteria. Thus, even though the 
mother culture may have the proper balance of the 
types of bacteria, there may be a serious unbalance by 
the time the bulk starter has been made. Moreover, this 
unbalance may not be discovered until an unacceptable 
end product has been produced, which also results in 
major economic losses. 

it is possible to overcome these problems by suitable 
care and control over the propagating process, but to 
do so requires constant supervision by a skilled person 
having a sound knowledge of dairy bacteriology, and it 
also requires a considerable investment in equipment. 
Moreover, because of the time required to produce 

the bulk starter, dairies must anticipate their need for 
a cultured milk product several days in advance. Thus, 
they may be unable to supply an unexpected demand 
for a particular product on short notice. Also they may 
?nd that by the time the bulk starter is made the antici 
pated demand for the cultured milk product may not 
have materialized and the bulk starter may have to be 
thrown away, all of which involves considerable loss. 

in addition, even under optimum conditions the pres 
ent starter cultures are bulky and have a relatively short 
life. They must be used soon after they are made and 
they are not easy to store. For example, in making a 
slow set cottage cheese approximately eight (8) quarts 
of starter are required to inoculate one hundred (I00) 
gallons of milk; while in a fast set process, which is-the 
one commonly used, approximately ?ve times this 
amount of 40 quarts of inoculum are required. When 
it is realized that it is customary to inoculate at least 10 
times this amount of milk or 1,000 gallons at one time. 
it will be seen that the preparing, storage and handling 
of the inoculum becomes costly and, because of the ne 
cessity of maintaining bacteria viability, it is a difficult 
problem. 
Accordingly, a need exists for a bacterial product for 

use by dairies which is free of bacteriophage and which 
contains acid-producing bacteria and ?avor-producing 
bacteria or acid-producing bacteria. flavor-producing 
bacteria and Streptococcus diacetylactis in the proper 
balance, which is of such high potency or concentra 
tion that ample supplies are easy to store, and which is 



3 
prepared in such a manner that it will remain viable .in 
'a stored condition for an extended period of time.This 
bacterial product can be placed directly .into milk for 
forming the end product, without further propagation 
inthe dairy, so that the cultured end product can be 
produced rapidly and inexpensively. The present inven 
tion is intended to meet the need for such product." 

Further, there are certain types of culttired dairy 
products. ofwhich yoghurt is an example. for which the 
demand is low so that they either, are not produced at 1 
all or they are produced in such small quantities that 
the cost to the consumer is quite high. If consumers 
could obtain a bacterial product which would permit 
them to make such products easily, conveniently and 
rapidly in the home from plain milk, the demand for 
this type of product would be more easily supplied and 
at a lower cost to the consumer. The present invention 
also is intended to meet this need. 
The objects of the invention are met by providing a 

bacteriophage free, stabilized and concentrated bac,te-, 
rial product consisting of a mixture of acid-producing 
bacteria and ?avor-producing bacteria or a mixture of 
acid-producing bacteria, ?avor-producing bacteria and 
Streptococcus diacetylactis having a high total bacte 
rial concentration, about 5 cubic centimeters .of the.’ 
concentrate containing approximately the same, num 
ber of bacteria as are present in one quart of. fullylfer 
merited milk or, in other words, a concentrate whose 
bacteria count is approximately 189 times the bacteria 
count in fully fermented milk. Otherwise stated, the 
bacterial concentrate has l0-6OX 109 cells per ml. The 
bacterial product contains by admixture at least about 

,4 
the mixture ‘is frozen toproduce the stabilized, concen~ 
trated, bacterial product of the invention. 
The 'thr‘ee'i types ‘of bacteria are grown in culture 

"media in "accordance with conventional practice. The 
‘particular ‘procedures used‘ for growing the three types 
of bacteri‘a‘can'be widely varied and form no part of the 

' present invention‘. ‘However, the bacteria must be 

G 

grown‘separatelyr‘in iseparate culture media and care 
‘must be take'n'to insurethat the bacteria are phage~ 
free. Suitable procedures are known to the dairy indus 
try for maintaining phage-free conditions in bacterial 
cultures. In general, such procedures involve careful 
selection of the initial culture, the provision of a suit 
able‘cu'ltui'e ‘rotation system and the maintenance of 

_ proper standards of cleanliness and sterilization in ‘the 
‘ equipment’and' the area in'iwhich the culturing opera 

' tion is carried out. 

220 

) A preferred "procedure for culturing the acid 
produ‘cinighbacteria and,,also,"Streptococcus ‘diacetylac 
ti'i's, so’ as to prevent bacteriophage development with 
out hindering culture activity, is described in the “Jour 

; nal'vof Dairy Science." October I96]. volume XLlV. 
‘ N0. 1(5), pages l7>99>-‘- i810 and U.S. 'Pat. N0. 3.04l.248. 
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2 percent by weight of glycerol plus a suitable nutrient - 
mediumand is quickly frozen whereby the viability of 
the bacteria is maintained at a high level for a long time‘ 
period. The ratio of the acid-producing bacteria to the 
flavor-producing bacteria or v the ratio of vthe acid 
producing bacteria to the flavor-producing bacteria 
and the Streptococcus diacetylactis is carefully con 
trolled and is adjusted as needed in order to adapt the 
bacterial product to the production of a particular type 
of cultured milk product. In general, the percentagefof 
the ?avor-producing bacteria concentrate plus ‘the per 
centage of the Streptococcus diacetylactis concentrate 
ranges from about 2 to about 12 percent of the totalv 
count and the acid-producing bacteria concentrate 
constitutes the balance of the end product. 
According to the method aspects of the invention, it 

is a critical feature of ‘the invention that the acid 
producing bacteria, the flavonproducing bacteria and 
the Streptococcus diacetylactis be grown and concen 
trated separately from each other. The three types of 
bacteria are separately grown or propagated in their re 
spective culture media and then they are concentrated 
by centrifuging to produce separate concentrated bac 
terial products. About five cubic centimeters of each 
concentrate contain approximately the same number of 
bacteria as would be present in one quart of milk which 
had been fully fermented by the same bacteria. Be 
cause of the variability of bacteria strains, the particué 
lar conditions under which they are fermented and 
other variables, it is impossible to give precise bacteria‘ 
counts but, in general, each ml, of the concentrates will _ 
contain Ill-60X llli’cells per ml. The two or three types 
of concentrated bacteria are then mixed with each " 
other in the proper proportions depending on usage 
and with glycerol and with a nutrient‘ medium and then r 

35 

Specifically._a culture medium is made by dissolving 5 
pounds of'powdei'ed ski'm'milk. 10 pounds of lactose 
and 21/2 pounds of Basamin Busch yeast in 60 gallons 
‘of water which has been preheated to I30 degrees 
Fahrenheit. 3.4 pounds of NagHPOa H20 and 5.1' 
pounds of KHZPOQ are dissolved in distilled water and 
are ‘added to and mixed in the culture medium. The me 
dium is heated to 200 degrees Fahrenheit and held at 
that temperature for V2 hour. 1.5 pounds of K4P2O7 are 
dissolved in distilled water and thissolution is added to 
the culture .mediumheld at 200 degrees Fahrenheit. 
The solution is.cooled;t_o 72 degrees Fahrenheit and 
then it is inoculated with a mother culture of the acid 
producing bacteriaror. Streptococcus diacetylactis after 
which it is incubated for, from l8 to ZOhours at from 
72- degreesFahren-heit, to 7.7 degrees Fahrenheit. 
, It may be necessary to neutralizeithe culture medium 

‘ for the acid-producing bacteria during the culturing 
»step_by adding suitableneutralizing agents at selected 

45 
times. Ordinarily, the neutralizing agent is added when 
the pH of the medium drops to 5.2 and sufficient neu 
tralizing agent is added to raise the'pH to about ‘6.6. 
NaOH,.Na2CO_-, or otherneutralizing agents can be 
used for this purpose/The foregoing described proce 
dure has ‘been found to be highly satisfactory for cultur 

- ing the acid-producing bacteria while avoiding the de 
- velopment of phage so that the product of this culturing 
step is especially satisfactory for the purposes of this 
invention. ' " ' 

The preferred procedure for Iculturing the ?avor 
‘producing bacteria is the same as that used for the acid 
‘-‘producing bacteria ~except thatthe culture medium 

' may be different and, for example, may be trypsin di 
~ gest milk, cottage cheese‘whey or corn steep plus dex 

tr‘osjle (which‘is preferredybecause these latter media 
‘ ‘favor the‘growt'h of the ?avor-producing bacteria more 
than does a medium consisting essentially of plain milk. 
‘With the flavor-producing bacteria, it usually is not 
necessary to neutralize the culture medium except 
when corn steep is used as the culture medium. In all 
other respects, the‘ procedure for culturing the flavor 
producing bacteria can be the same as that previously 

' described "respect to ‘the’ ‘acid-producing bacteria 
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and Streptococcus diacetylactis and, hence, needs no 
further description. > - 

After the three types of bacteria have been separately 
grown as above described, each is separated from the 
medium in which it has-been grown and is concentrated 
by passing the medium containing the bacteria through 
a suitable centrifugal apparatus so that the liquid is dis 
charged from the apparatus and the bacteria collect on 
the bowl of the apparatus from whence they may be ,‘ 
scraped out or mechanically ejected during the opera 
tion of the centrifuge. The three types of bacteria are 
separately centrifuged so that separate concentrates of 
the three types of bacteria are obtained. Apparatus ca 
pable of centrifuging culture mediums to separate and, 
recover bacteria from them is commercially available 
and hence does not need detailed description. 
The three types of bacteria are then mixed with other 

materials which serve to maintain the viability of the 
bacteria. It is particularly preferred to mix an effective. 
amount of glycerol with the concentrated bacteria as 
this has been found to markedly improve their viability. 
For example. 100 ounces of concentrate scraped from 
the centrifuge bowl were mixed with 140 ounces of 
fresh culture medium and then 60 ounces of glycerol - 
were added to the mixture so that glycerol amounted 
to about 20 percent by weight of the total concentrate. 
However. as little as about 2 percent by weight of glyc 
erol can be used as a minimum while 25 percent or 
more by weight of glycerol can be used, if desired. The . 
higher percentages of glycerol are not needed to main 
tain the viability o‘f'the bacteria, but they can effect 
other advantages which make the use of such amounts 
desirable in some instances. For example, use of about 
20 percent or more by weight of glycerol provides a. 1 
concentrate which is especially well suited for making 
yoghurt. Such a concentrate remains liquid below 32 
degrees Fahrenheit and may, therefore, be more conve 
nient for home use. I ' 

After mixing the glycerol and nutrient medium, them 
two or three individual bacteria concentrates are then 
mixed together in suitable proportions to form a mixed 
bacterial product which is concentrated and phage 
vfree. The amounts of the two or three individual bacte 
ria concentrates which'are mixed together will depend 
upon the particular fermented product to be formed by 
the mixed bacterial product. Where the mixed bacterial 
product is to be used for making buttermilk. about l-4 
percent of the total bacteria of the mixed concentrate 
should be Streptococcus diacetylactis, about 8 percent-f1‘ 
should be ?avor-producing bacteria and the balance 
should be acid-producing bacteria. Where cottage 
cheese or hard cheeses are to be made. about 98 per 
cent of the total bacteria in the mixed bacterial concen 
trate should‘ be acid-producing bacteria and about 2 
percent should be ?avor-producing bacteria. One or 
the other of the ?avor-producing bacteria and Strepto 
coccus diacetylactis can be eliminated from the bacte 
rial concentrate for producing cottage cheese, depend 
ing on taste requirements. 
Where the mixed bacterial concentrate is to be 

stored for any appreciable period of time, i.e., more 
than a week or so, it should be frozen after it is formed 
and, preferably be held at about — 4 degrees Fahrenheit 
because in such condition the viability of the bacteria 
will be maintained for a long time. ‘ 
A suitable amount of the concentrated and mixed 

bacterial product can be mixed with milk. either fresh, 
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whole milk, skim milk or reconstituted dry milk, so that 
'the milk can be fermented thereby in order to form a 
‘fermented milk product. The concentrated, mixed bac 
terial product can be placed directly into the milk to be 
processed without any intermediate 'propagations. In 
other words, the concentrated, mixed bacterial product 
of the invention serves in place of the bulk starter con 
ventionally used'forvthis purpose. In all other respects, 
the method of fermenting the milk to form the end 
product can be in accordance with conventional proce 
dures. The high bacteria concentration in the mixed 
bacterial concentrate of the invention make it possible, 
however, to prepare fermented milk products in a 
‘much shorter period of time than is required according 
‘Ito conventional procedures, simply by using larger 
amounts of the concentrate. Specifically, by adding rel- ' 
,atively large amounts of the'concentrate to milk, it is 
possible to reduce the time of setting the milk to an 
hour or so. In this fashion, it possible for a consumer 
.to make certain types of cultured milk products, such 
as yoghurt, in the home. Also, a dairy can use this tech 
nique to produce small quantities of cultured‘ milk 
products rapidly. v ' ' 

Furthermore, this invention eliminates the trouble 
‘some problem, especially for small operators, of antici 
pating the demand for certain cultured milk products, 
which is presently necessary,'severalidays in advance 
when he must start the propagating sequence. That is, 
he can keep a supply of phage-free, concentrated 
_,mixed bacterial product on hand for use on relatively 
short notice in precise quantities, so that the desired 
end product can be produced rapidly, usually on the 
same day that the need for same becomes apparent. 

Example I. — Preparation of Cottage Cheese 

' I00 gallons of milk were pasteurized by heating to 
i 200 degrees Fahrenheit for about a half-hour or longer. 
The milk was cooled to 70 degrees‘ Fahrenheit and then 
60 ccs. of the mixedbacterial ‘concentrate’ containing 
about 98 percent by weight of acid-producing bacteria 
and about 2 percent by weight of flavor-producing bac 
teria, was added to it and‘ thoroughly mixed. The mix 
ture was incubated, at 78 degrees Fahrenheit for about 
14 hours and there was obtained a cottage cheese 
product of pleasing ?avor and proper consistency. 

Example II. —— Preparation of Cultured Buttermilk 

100 gallons of milk were pasteurized by heating to 
‘200 degrees Fahrenheit and holding for about a half 
hour.v The milk was cooled to 74 degrees‘ Fahrenheit 
and was inoculated with one ounce of the "bacterial 
concentrate containing about 90 percent by weight’of 
acid-producing bacteria and about 8 percent by weight 
of flavor-producing bacteria and 2 percent of Strepto 
coccus diacetylactis. The mixture was incubated for ap 
proximately 14 hours at 74 degrees Fahrenheit until its 
titratable acidity expressed as lactic acid reached about 
0.85 to 1.0 percent. Themixture was then cooled and 
agitated to a smoothv consistency to produce a cultured 
buttermilk product. ' ' ' " ‘ ‘ 

Example Ill, — Home Preparation of Yoghurt 

IQHLoun'ces of evaporated milk. 1 pint of water. 2 
\ ounces of instant powdered milk and one cubic centi‘ 
meter’ of the mixed bacterial concentrate containing 20 
percent weight of glycerol were mixed together and 
then allowed to stand at 74 degrees Fahrenheit for 24 
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hours until thickened. The yoghurt product has a pleas 
ing ?avor and the typical consistency, of yoghurt prepa 
rations. By using larger amounts of the concentrate or 
faster growing bacteria, such as L. bulgaricus or by in 
cubating at a higher temperature the time for incuba 
tion can be reduced to as little as one hour or so. 
Although particular, preferred embodiments of the 

invention have been disclosed herein for illustrative 
purposes, it will be understood that variations or modi 
?cations of such disclosure, which lie within the scope 
of the appended claims are fully contemplated. 
What is claimed is; 

[[1. The method of producing a mixed bacterial 
concentrate useful for culturing milk which comprises: 

(a) separately incubating in separate culture media 
two types of bacteria, the first type being selected 
from the group consisting of Streptococcus lactis, 
Streptococcus cremoris, Lactobacillus bulgaricus 
and Streptococcus thermophilus which produce lac 
tic acid wherein the incubation culture medium con 
tains skim milk and wherein during the incubation 
the lactic acid produced is neutralized as the pH of 
the medium drops by adding a neutralizing agent to 
maintain the growth of the bacteria, and the second 
type being selected from the group consisting of 
Streptococcus citrovorus and Streptococcus 
paracitrovorus, wherein the culture medium con 
tains skim milk or a digest milk to produce bacteria 
which are centrifugable from the media to form a 
concentrate; 

(b) concentrating the respective media to obtain sep 
arate concentrates of the two bacteria [,1 con 
taining at least about l0><l09 cells/ml. each; 

(c) mixing together the two types of bacteria in the 
desired proportions to produce a mixed concen 
trate having closely controlled amounts of the two 
types of bacteria therein without permitting further 
growth of the bacteria; and 

(d) then ‘freezing the mixed concentrate so that it can 
be stored for a long time without major loss in the 
viability of the bacteria.]] 
[[2. The method of claim 1, including the steps of 

mixing glycerol and a nutrient medium in the concen 
trates in precise relative proportions.]] 

[[3. The method of claim 1, including the step of 
neutralizing the culture medium for said ?rst type of 
bacteria to maintain the pH thereof between about 5.2 
and about 6.6.]] 

4. A stabilized, mixed bacteria concentrate contain 
ing at least about 10X 109 cells/ml each consisting es 
sentially of a substantially neutralized mixture of two 
types of bacteria which have been separately incubated, 
concentrated and then mixed, the ?rst type being se 
lected from the group consisting of Streptococcus lac- s 
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tis, Streptococcus cremoris, Lactobacillus bulgaricus ‘ 
and Streptococcus thermophilus which has been incu 
bated in a culture medium containing skim milk so as to 
produce lactic acid and wherein during the incubation 
the lactic acid produced has been neutralized with a neu (10 
tralizing agent to maintain the growth of the bacteria, ‘ 
and the second type being selected from the group con 
sisting of Streptococcus citrovorus and Streptococcus 
paracitrovorus which has been incubated in skim milk 
or a digest milk, said bacteria having been separated 
from the media and concentrated in a centrifuge. said 
concentrate being stabilized by the admixture of a sta 
bilizing agent and a nutrient medium so that the con 

8 
centrate is stabilized against rapid loss of viability. said 
concentrate being frozen so that it can be stored for a 
long period of time without major loss in the viability 
of‘ the bacteria. 

Claim 4 was deleted in Re. 28,276, but is reinstated in this reissue with 
amendments. 

[5. A stabilized mixed bacteria concentrate accord 
ing to claim 4, in which the concentrate contains at 
least about 10X 10” cell per ml. ‘1 

6. A stabilized mixed bacteria concentrate according 
to claim 4.. in which the stabilizing agent is glycerol. 

Claim 6 was deleted in Re. 28.276. but is reinstated in this reissue. 

7. A stabilized mixed bacteria concentrate according 
to claim 4, in which the bacteria of said ?rst type com 
prise of at least about 88% of the total count in the bac 
teria concentrate. 

Claim 7 was deleted in Re. 28,276, but is reinstated in this reissue. 

[8. The method of producing a mixed'bacteria] con 
centrate which comprises separately incubating in sep 
arate culture media three types of bacteria, the first 
type being selected from the group consisting of Strep 
tococcus lactis, Streptococcus cremoris, Lactobacillus 
bulgaricus and Streptococcus thermophilus, the second 
type being selected from the group consisting of Strep 
tococcus citrovorus and Streptococcus paracitrovorus, 
and the third type consisting of Streptococcus diacety 
lactis, concentrating the respective media to obtain 
separate concentrates of the three bacteria, mixing to 
gether the three types'of bacteria in the desired propor 
tions to produce a mixed concentrate having closely 
controlled amounts of the three types of bacteria 
therein without permitting further growth of the bacte 
ria, and then freezing the mixed concentrate so it can 
be stored for a long time without major loss in the via 
bility of the bacteria] 

[9. .The method of claim 8, including the steps of 
mixing glycerol and a nutrient medium in the concen 
trates in precise relative proportions] 

10. A stabilized, mixed bacteria concentrate contain 
ing at least about 10><109 cells/m] each consisting es 
sentiallyof a substantially neutralized mixture of three 
types of bacteria which have been separately incubated, 
concentrated and then mixed, the first type being se 
lected from the group consisting of Streptococcus lac— 
tis, Streptococcus cremoris, Lactobacillus bulgaricus 
and Streptococcus thennophilus which has been incu 
bated in a culture medium containing skim milk so as to 
produce lactic acid andgwherein during the incubation 
the lactic acid produced has been neutralized with a neu 
tralizing agent to maintain the growth of the bacteria, 
the second type being selected from the group consist 
ing of Streptococcus citrovorus and Streptococcus 
paracitrovorus which has been incubated in skim milk 
or in a digest milk and the third type consisting of 
Streptococcus diacetylactis, said bacteria having been 
separated from the media and concentrated in a centri~ 
fuge, said concentrate being stabilized by the admixture 
of a stabilizing agent and a nutrient medium so that the 
concentrate is stabilized against rapid loss of viability, 
said concentrate being frozen so that it can be stored 
for a long period of time without major loss in the via 
bility of the bacteria. 

Claim 10 was deleted in Re. 28,276. but is reinstated in this reissue 
with amendments. 
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[11. A stabilized mixed bacteria concentrate ac 
cording to claim 10, in which the concentrate contains 
at least about 10X l0" cells per mL] » 

12. A stabilized mixed bacteria concentrate accord 
ing to claim 10, in which the stabilizing agent is glyc 
erol. ' 

Claim 12 was deleted in Re. 28,276, but is reinstated in this reissue. 

13. A stabilized mixed bacteria concentrate accord 
ing to claim 10, in which the bacteria of the second 
type comprise about 8% ot'the total count ofthe bacte 
ria concentrate, the bacteria of the third type comprise 
between about 1% and 4% of the total count of the 
bacteria concentrate. the balance being bacteria of the 
first type. 

Claim 13 was deleted in Re. 28,276, but is reinstated in this reissue. 

14. A stabilized bacteria concentrate consisting es~ 
sentially of a substantially neutralized concentrate of a 

[[bacteriaII bacterium which is separately incu 
bated and concentrated selected from the group con 
sisting of Streptococcus citrovorus and Streptococcus 
paracitrovorus which has been incubated in a culture 
medium containing skim milk or a digest milk, said bac 
teria having been separated from the media and concen 
trated in a centrifuge. said concentrate being stabilized 
by the admixture of a stabilizing agent and a nutrient 
medium so that the concentrate is stabilized against 
rapid loss of viability, the concentrate being frozen so 
it can be stored for a long time without major loss in the 
viability of the bacteria, the concentrate containing at 
least about lOX 10” cells per ml. ' 

Claim [4 was deleted in Re. 28,276, but is reinstated in this reissue 
with amendments. I 

15. A stabilized. mixed bacteria concentrate contain 
ing at least about 10X [09 cells/ml each consisting es 
sentially of a substantially neutralized mixture of three 
[[two]] types of bacteria which have been separately 
incubated, concentrated and then mixed, the ?rst type 
consisting of Streptococcus lactis which has been incu 
bated in a culture medium containing skim milk and 
wherein during the incubation the lactic acid produced 
has been neutralized with a neutralizing agent to main 
tain the growth of the bacteria, the second type being 
selected from the group consisting of Streptococcus ci 
trovorus and Streptococcus paracitrovorus which has 
been incubated in skim milk or a digest milk, and the 
third type consisting of Streptococcus diacetylactis 
which has been incubated and neutralized in the manner 
of the first type of bacteria, said bacteria having been 
separated from‘ the media and concentrated in a centri 
‘i'ug'e. said concentrate being stabilized by the admixture 
of a stabilizing agent and a nutrient medium so that the 
concentrate is stabilized against rapid loss of viability, 

_ said concentrate being frozen so’ that it can be stored 
for a long period of time without major loss in the via 

7 _bility of the bacteria. 

Claim 15 was deleted in Re. 28,276. but is reinstated in this reissue 
with amendments. 
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16. A stabilized, mixed bacteria concentrate contain 

ing at least about 10X 108 cells/ml each consisting es 
sentially of a substantially neutralized mixture of three 
types of bacteria which have been separately incubated, 
concentrated and then mixed, the ?rst type consisting of 
Streptococcus lactis, which has been incubated in a cul 
ture medium containing skim milk and which has been 
neutralized with a neutralizing agent during incubation 
to maintain the growth of the bacteria, the second type 
being selected from the group consisting of Streptococ 
cus citrovorus and Streptococcus paracitrovorus which 
has been incubated in a culture medium containing skim 
milk or a digest milk, and the third type consisting of 
Streptococcus diacetylactis which has been incubated 
and neutralized in the manner of the first type of bacte 
ria, said bacteria having been separated from the media 
and concentrated in a centrifuge, said concentrate being 
stabilized by the admixture of a stabilizing agent and a 
nutrient medium so that the concentrate is stabilized 
against rapid loss of viability, said concentrate being 
frozen so that it can be stored for a long period of time 
without major loss in the viability of the bacteria. 

Claim 16 was deleted in Re. 28,276, but is reinstated in this reissue 
with amendments. 

[[17. The method of producing a mixed bacterial 
concentrate which com prises: 

‘ (a) separately incubating in separate culture media 
three types of bacteria, the first type being selected 
from the group consisting of Streptococcus lactis, 
Streptococcus cremoris, Lactobacillus bulgaricus 
and Streptococcus thermophilus, which produce lac 
tic acid wherein the incubation culture medium con 
tains skim milk and wherein during incubation the 
lactic acid produced is neutralized as the pH of the 
medium drops by adding a neutralizing agent to 
maintain the growth of the bacteria, the second type 
being selected from the group consisting of Strepto 
coccus citrovorus and Streptococcus paracitrovorus 
wherein the culture media contains skim milk or a 
digest milk, and the third type consisting of Strepto 
coccus diacetylactis which is incubated and neutral 
ized in the manner of the ?rst type of bacteria to pro 
duce bacteria which are centri?igable from the 
media to form a concentrate; 

(b) concentrating the respective media to obtain sepa 
rate concentrates of the three bacteria containing at 
least about 1O><l09 cells/ml. each; 

(c) mixing together the three types of bacteria in the 
desired proportions to produce a mixed concentrate 
having closely controlled amounts of the three types 
of bacteria therein without permitting ?zrther 
growth of the bacteria; and 

(d) then freezing the mixed concentrate so it can be 
stored fora long time without major loss in the via 
bility of the bacterial] 
[[18. The method ofcloim 17, including the steps of 

mixing glycerol and a nutrient medium in the concen 
trates in precise relative proportions.]] 

* * * * * 


