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(52) Index at acceptance A2B IE l.ff IX 

(72) Inventors MASAHIKO MUT AI, KENJI ASO, KUNIYOSHI 
KAMIYAMA, TAKAHARU YANAGISAW~ • 
YOSHllNORI KA TAY.AMA and MASAHARU 
ONOUE 

1512890 ' 

(54) A METIIOD FOR MANUFACTURING LACTIC ACID 
FERMENTED MILK BEVERAGES 

(71) We, KABUSHIKI KAISHA acid, as also is the use of lactice acid bacteria 
Y AKULT HONSHA, a Japanese Body Cor- growth-promoting substances such as yeast 50 
porate, of 1-19, Higashi ·Shinbasbi 1-chome,. extract, chlorella, or a chlorella extract .. · The 
Minato-kn, Tokyo, Japan,fido hereby declare use of a mixed strain culture; however, has 

5 the ).P:vention, for which we pray that a.pat~~ in .no instance been satisfacrory because the ... "" 
maj · be granted to us, and the· meth.9d ·'bY bactc;ria ·which rapidly produce l&c-Jc acid 
which it is to be performed, to be pa~icularly 'also ·generally produce diacetyl and the other SS 

10 

15 

20 

25 

described in and by the following statement:- characteristic by-products wtlich result · in. -~ 

The present invention relates to a method deterioration of the final prodµct and . often 
for manufacturing lactic acid fermented milk also result in mutual growth inhibition ·betwCf.n .. 
beverages. · the strains used. Moreover, a diacetyl . Cl4~m~-~~ . 

Lactic acid fermented milk beverages (or, noticeably spoils the taste in a liq\Hd-cype··.:···60 
more simply lactic acid beverages) are now lactic acid beverage while it is not noti~ble .· · 
widely manufactured by fermenting .. with lac- in a solid-type fermented milk such as yoghurt.. · 
tic acif> bacteria a medium compriSfifg mainly The · invention thus provides a method for · 
milk which is cow's milk or the milk of other producing lactic acid beverages which com­
animals, skim milk, powdered milk, or other prises lactic acid ferme~~tion of a medium 6S 

!1!nit~df~ ~r1~~ ~~:~ t~~~~~-P~:~~4c~~ 
and by diluting and sterilizing the resultant Hel'Oeticus YIT •00l9 ~FERM - P No. 
products. 3083 ). Preferably the fermentation uses a 

Lactic acid beverages can be divided into mixed strain culture of the present strains with 70 
two classes: ( i) beverages contained viable complementary lactic acid bacillus strains. 
lactic acid bacteria from the femientation .and The complementary strain will typically be 
(ii~ heat-steriliied beverage~:- The former, of a low acid-producing, acid-resistant bacillqi, 
which hereinafter will· be referred to as bever- preferably that which we call PS - 1, i.e. 
ages conta\_Ili~g viable bacteria, ~ve. ~etly L: ·casei PS - ·1 (FERM ·- p 1116). 
attracted nonce because ~f. their 1ntellttnal The above mentioned two strain.~ of L. -?'::J · 
controlling .activity,'·wand theii'""prodw;tion has helveticus used in the method of this inven-

30 been i!lcrease~ rei_narkably. . • . . tion were so identi-fied according to the classi-
While strains like Lac(obacrllus casei, and fication standard in Bergey•s Manilal Volume 

L. acidophilus ara.·.gene~ally used for ~e 8 (1974). and have features commonly found 
manufacture of Jacnc acid beverages, lact~c in strains of L. hel-oeticus such as: ( 1) No 80 
acid P.rod}•-;tion is s_low as c~mp~red to their gas is fonned from glucose, and (2) Acid 

35 . bacten~ato~th. Since lactic aci.d. beve~ges producing .activity is. high - an acidity of 
are ~- enzed by moderate aetd1ty with '"- 2.8 to 3.0 is reached in 40 to 48 hours' incu­
fresh, : e, lac~c acid fenn~ntation. shoul.d bation at a temperature of 37C. The two 
be. CQ~tt,;nued until a sufti~1enL.~mount of ~~1c strains also exhibit specific desirable features 85 
acid ·1s produced; that 1s a tJtratable acidity when used in a mixed strain culture with 
(vol?Jlle in ml of. O.lN sodium hydroxide various strains of L.casei especially with PS 
reqwred to neutra~ze a sample of 1 .ml) of · - 1 such as (A) Diacetyl production is 

40 

45 

from 2.8 to 3.0~;_in the produ~ t~ be con- negligible and other flavor components pro­
sumed and after, any necessary, d!lution .. Ge~- · duced do not spoil the otherwise pleasant 90 
erally" at lea&! 5 to 1-days mcubation is ftavo'r of the products, and (b) Inhibition 
required for this .purpose.. . . of mutual ts!cterial growth does not take 

To reduce this long mcubat1on tlllle, the place. Other biological propenies are shown 
use is widely accepted of mixed strain cultures in Table 1. · 
with bacteria, which rapidly produce lactic 
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TABLE 1. ·, .. ::. 

Microscopic appearance Oram.:positi~e. medium-size rods. 
. . .. ' . . . .~ . 

· Growth ~(1s0c 

Growth ·at 4S:OC 
.· c 

· Skim milk coag~lability 

Carbohy"Orate reactions 

Arabinose 
Xylose 
.Rhamnose 
Glucose 
Mannose 
Galactose 
Sucrose 
Maltose 
Lactose 
Cellobiose 
Trehalose0 

. Melibiose 
Raffinose 
Melezitose · 
M.Qpnitol 
Sorbitol 
Salicin .. 
Ainygdalin . 

Optimum growth conditions · 
---- ···- --·-·__.. .. ~_: -·---.>., - "--"!¥- · . 

. ~~·----·--·· ------..:..:._...~.:.:-;;-~. 

c 

Growth temperat1're rtlnge 

Presence of serological group A. 
(according to.~ogosa and Sharp) 

Meth~! red test · 
.. ~og~:\P-r.os kauer reacti.on 
· Indole test· . · . . . . 

· . ·. Hyc:Jrogen stllfid1= fofmll tion ·'. · 
· ' .Ammonia produc~i9n.. · 

Nitrate reduction. · 
· Catalase pro<iuction 
. Liquifaction of gelatin and casein 
Citrate utilization 

. Milk coagulability 
Litmus milk reduction 
Ammonium salt and urea· utilization 

---.-

· ... 

+ 

+ 
·+ 
+ 
-, 
+ 

pH 6.6 to 7.0 
Temp~~ature: 3~~ 

- -.YIT..:..0100: 24oC to 46°C 
YIT-0019: 2s0 c to 48°C 

... 
+ 

.• :·. -

+ 
+ 

c· 
Note: No difference between YIT-0100 and YIT- 0019 was observed·except 

.the growth temperatures. · · 

. . 

• 
, 

2 

iR>~ 
v 

The strain PS - 1 has already disclosed in 
a Japanese Patent; Petition No. SH0-45 _..; 
71777, (Patent Publication No. ~;H0-49 -
38824 ), as an excellent lactobaGllus strain 
for manufacture of lactic acid beverages . pro:. · 
viding fast growth rate in a slngle strain 

culture and a pleasa£) flavor in .final pro-
ducts. ·· · . . . 10 

The strains, "Lactobacillus helveticus Yl'.f 
-0019" "Lactobacillus helveticus YIT -OlW' 
and "Lactob~cilliis ·casei.(PS - l)" Use.d _in 
the present 'ihvention were respectively de- · 
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(-·3 11,512,890 3 · 
posited at the FERMENT A TI ON RE- usually being adjusted to be in the range from SEARCH INSTITUTE, Agency of Indus- 40: 1 to 4,000: 1 according to the incubation 55 trial Science & Technology, No. 8 - 11 Inage conditions. The medium is thoroughly mixed Higashi - 5 - chome, Chiba-shi, Chiba-ken, and incubated at a temperature of 37±2°C • S: '""· Japan,_ and the deposit numbers are respec- for 40 to 48 hours to reach an · acidity of ] tively FERM - P No. J08J, FERM - P 2.15. The resultant culture is cooled and aged '· No. 2946 and FERM - P No. 1766. at 20°C, giving a final" acidity of 2.8 to 3.0. 60 Due to their high· acid and low diacetyl Flavoring materials, fruit juices, water and produ~ing activities the strains YIT - 0100 the like additives ar! usually added when 10 and YIT 0019 can be _to advantage in single manufactured for beverages. · strain cultures for manufacture of lactic acid Figure 1 illustrates change in the ti~ratable beverages, more particularly of beverages acidity in mixed strain cultures of PS - 1 65 wherein viable cell numbers and vi~bility with YIT strain prepared as mentioned above; thereof in the human intestine are not a curve a is for a mi~ed strain culture whereas 15 oril'l'larv concern; howe\ier, these strains can b is for PS - _1 in a single strain culture. be more effectively utilized in a combination figure . 2 illustrates the change in numbers with acid-~olerant strains of L. casei, L acido- of viable lactic acid bacteria in mixed strain 70 philtts and the like known bacteria which as . culture; c is for PS - 1 in a mixed strain mentioned above require a Jong incubation culture _whereas d (or YIT -0100 is a single 20 tinte due to their low acid R:Oducing activity. strain culture. ·The incubation conditions for The above mentioned L. casei strain PS - 1 the plots in . Figures 1 and 2 are the same is Pll(fkularly useful in. mixed strain cultures . as in Example 1 hereinafter. Figul'.C 3 iUus- 75 wherem fast growth of PS - 1 and high. a:cid · _trates the change in titratable acidity in the productivity of· L. helveticus symliioti~lly case of· a single YIT -0100 8train culture;. 25 cooperate to give in 40-48 hours' incubation curve e is for an inoculum of 0:0005% and viable cell numbers of 1.0 x ~o 109 /ml and f for . that of 0.05%. The arrows on each a titratable acidity of above 2.8. Besides~ curve in Figure 3 indicate the scales which · 80 the pleasant ftavor characteristic in a single apply to the particular curve. It is obvious' .. : · strain PS - · 1 culture is not spoiled at all.. fr<mt the Figures that the mixed straiil' cul- · 30 The following is a detailed description for tures provide sufficiently high acidity. and . · preparing lactic acid beverages in ·accordance viable cell nU111ber in ·only. half ·the period .. with th9 invention and is mainly dire~ed · required in the case of a single strain culture. 85 to preparing lactic acid beverages containing · "Shortening of the incubation time has _further 

35 ;::e hi::=, b1;~~~~a~~e~o~l~st:!; {~~~~;!"~;!;/k~~~: the invent\,n aid not to limit it. · · tently introduced and oth~ rinexpected ·prob-Two single straiµs of lactic acid bacteria lems due to the prolonged incubation. 90 are individuaUy precultured for p~paration . Moreover, since PS - 1 are still ·in their of starter cultures. Preculturing is effe~d at highly biologically active growing phase at 40 37°C for 24 hours in a sterile medium· con.,.. 40 to 48 hours• incubation time, products c<>n­taining 10% nonfat· milk soµds and 3'X; . taining the bacteria of long-lasting stable via- · .. glucose to obtain viable _cell ·nuqi!:>~rs of 3 · ·bility can be obtained. . . . • 95 to 4 x '109/ml for PS --- 1 and· 1.0 x'lO'/ml . Table 2 illustrates the results 9fren.S<?J:Y.; for YIT -01'>0 (or Y:IT -0019). The ·Sta~er tests :of product "A" from a single· S -.1.·: 45 cultures thus · prepared are inoculated i~to a strain cultur~ ·a.nd product "B" ft-om mixed. ' . sterile medium containing 8 to 16% nonfat strain PS - l}YIT -l>iOO culture, and Table.'.· mi_lk solids and about 3% glucose. The 3 illustrates the results duri'?-g storage.stability · ioo . amounts in the inoculum are typically 0.2 to tests. From these results ·it "is· obvious that 2.0% (by weight on the weight of the the products obtained by the' :mixed ·strain:· 50 medium; the same basis is used hereinafter culture using a short incubation period w~e for all inocF"a percentages) for PS - 1 and comparable, in respect of sensory test and 0.0005% to 0.005% for YIT -0100 (or, storage stability, to those obtained by a single 105 YIT -0019), the weight ratio of the two'- strain PS - 1 culture. 
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-------------------------------T-A_B_L_E_2--.-------------------------.----c;J 

(1) Triangle test* 

Number of pane 1 Number of members who Significance in 
members differentiated difference · 

Male lM SS None 

Female 127 49 None -
Total 291 104 None 

*A differentiation test for choosing tlie correct sample from 
three samples, see Krum, J.K.; Truest evaluation irt sensory _ 
panel testing, Food Engineering, 27, 19SS No. F.74. 

Furthermoi:e advantageous features in the 
use of either strain of YIT -0100 · or YIT 
-0019 as a complement strain for a mixed 

5 strain culture with PS - 1 are demonstrated 
in Table 4 in comparison with other strains . 
of lactic acid bmeria. A medium containing 
14% powdered· skim milk and 3% glucose. 
was inoculated with 0.5% PS - 11 and 

10 -0.005% of a complement strain, and incu­
bated &Q.37°C+2°C. The results in Table 4 
represent smnmarized · data for about 20 
strains, except for YIT -0100 and YIT .;0019, 
of each .~mplement speciE;s. Sensory tests for . 

(2) Sensory test 

significance in dlff erence were . conducted by 
20 trained panel qmbers repeatedly at· regu­
lar intervaJs:· .. - represents non-significant, . 
. and + significant in difference~ . . . e '.. . 

It is clearly . UBderstood that strains YIT 
-0100 and YIT -0019 have characteristics 
such as not to intenere with· the'fermentation 
by PS - 1 without spoiling flavors of the 
final products, while other strains tested have 
adverse effects: -(The effect on flavor . was 

· quantitatively ~onfirm.ed by remarked differ­
ence in_ diacet:rl productivity.) 

• 
£ ./ -. f" 

~~~~;_:~:..__:_-:-: ..;._--:.:.: . -·~ -_,....,,..·,/ . . 
Jlo. or" members 

.. - ,, 
No. of members 

Number of·panel who preferred . who pr~ferred No Special S ignific!lnce 
members "A'~ "B'.' . Preference in difference 

Male ·91 38 ;30 23 · . None 
. . 

I: • .. 

:.f'~ma1!: 22 29 18 None - - - -,.....--
'Fotal. 60 60 59 ·41 None .. . 
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TABLE 3 

·-·,,,::' . .r •, . Measurement 

Acidity 

' 

pH 

Viable cells/ml 
~Pt'.:-0 

Viable ~e US/inl 
(YIT-0100) 

c 

Storage temperature 

'1111 

/"·. 
'-.;. 

c 

s 
.. 
24 

5 

24 

-~·. 

.. 
24 

s 
24 

[.. 

Storage in days 

Product 0 3 7 

A 0.69 • 0.71 0.72 
B 0.69 0.69 0.70 

A. - 0.87 1.0 
B - 1).83 0.99 

~ 3.69 3.68 3.55 
B 3.68 3.60 3.56 

A - 3.53 3.37 .. 
B - 3.83 3.32 . 

A:···: 1.2xl09 9.7xl08 S.3xl08 

B ·1.l!xl09 9.8xl08 s.1x10•. 

A - 7.6xlOI 3.4xl08 

B - 7.8x 108 3.ox10• 

B 6.8xl07
· S.9xl07 3.Sxl07 

B - 4.Sxl07 · 2.8xl0 7 
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TABLE 4 
-

; ~· . . : ·: L C.?mplementary ~~in . ·· .. _.. ·---. r 
. . . . . ; 

' I o ., 
i 

. . . . . \;· 
YIT-0100 Y: ~-0019 

. \.-
.. 

' 
Difference in fermentative odour · - .. ~,I\_ 
from that in single-strain cultm:e ··. 

.. ·. \. / 
1 u"'t·: ·. r .. 

Diacetyl production (ppm) <o.3 ·: .. ; • .i~0.5 
1· .. .. , \ 

Sensory test for diacetyl odour - • •I -··I/ I 
/!. Time required to reach an acidity 

of above 2.75 (hours) 40 ± 3 ·\~o ±_3 
. . · . .. 

Viable PS-1 cells/ml at 
.. I . . . " ·• 

. ·3:s.~.l09 
40 hours' uncuba'-ion 3~0 x 109 

:-

\'l 

-In order to illustrate the present invention, ' 
r the following examples .are· given. 

· &ani~1e ( fl 
5 A milk medium containing -14% skim mi~1f powder and 3 % .' glucose ·was heat-sterilizeff~ 

~l~d. JO ~7~C ·and simultaneously inocu;at ~ 
w1tl:i PS ·.;:...... I and YIT -<1100 Staner cul .es 
.whkh had been individually precultured • a 

10 10%rcl,cim milk medil1119. at' 37°C for 24 ly.lurs. 

. . 0 . . · . 

Other strains . Streptococcus 
of L. heh~ticus thermophilus 

'+ + 

>o.s >1 

+ + 

'" 

: . 40 ± 3 40 ± 3 

3.5 x 109 <107 
. . . ~ ..... 

: ~ .. 

The amounts of inoculum were 0.5 %''4iifor 
PS - 1 _a~d 0.005% for YIT -0100 weight. 
After being stirred for 30 minutes, the medium. 
was incubated at 37·±2°C until the acidity 

reached above .2.1s: The culture was then 
cooled to 20°C by :~rring and allowed to 
stand for 1 hour for a~ing. It required 48 
hours' incubation to obtain viable cell num­
bers of 2.0 x 10° /ml for PS - 1 and 3.0 x 

10' /ml for YIT -0100. The acidity increased 
to 2.8 during ·ageing. The resultant milk cul­
ture was homogenized with a homogenizer, 
and sugar syrup and :flavoring materials . were· 
added to produce a stock liquid for lactic 
acid beverages containing viable bacteria .. The 

• stock liquid is diluted with 1.5 times its vol­
ume of sterile wated!ito .. manufacture. beverages 
for drinking. · ·· · .. 

L. jugurti 
fast acid : 

producing 

. + 

. ") 

>1 I 
+ I 

.. 

40 ± 3 

<109 
.. 

15 

20 

25 

................ •: :.t::·• 
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Example 2. 
A mixed strain c1ilture of PS 1 and 

YIT -0019 was prepared as in Example 11. 
The amO\lllt~ of inoculum were 0.5% for 
PS ~ 1 and 0.005% for YIT -0019. The 
incubation was continued for 40 hours to 
give an acidity of 2.75 and viable cell num­
bers ·of 3.o·x 10'/inl for PS - 1 and 5.0x 
101/ml for YIT -0019. The acidity increased 

10 to 2.8 during ageing. The culture was homo­
genized and sqgar syrup, flavoring materials 
and fruit juices were added to prepare a stock 
liquid for lactic acid beverages containing 
viable bacteria. The stock liquid was diluted 

15. with 1.5 times its volume of sterile water· to 
manufacture a beverage for drinking. 

a milk medium. The amounts of inoculum 
were 1.0% for L. acidophilus and 0.0005% 
for YIT 0100. After being stirred, the 
medium was incubated at 37±2°C for 48 
hours, the acidity was then above 2. 75 and 

·7 

40 

the numbers of viable cells were 5.0 x 10' /ml 45 
for L. acidophilus and 3.0 x 10' /ml for YIT 
-0100. After being cooled to 20°C and main­
tained at the same ~perature for 1 hour 
the culture was processed as in Example 1 
for manufacturing beverages containing viable 
bacteria. The beverage was subjected for a 
sensory test and the absence of a diacetyl odor 

. and astringency thereof was noted. 

WHAT WE CLAIM IS:-

. 50 

""-~-
1 3 

:id. Abe method hf<!rh manufa~inlag ~ lactidc 55 . 
~up e . aa verage w ic compnses Ctlc . aci 

A starter .culture was previously prepared · fermentation of a ·medium comprising. animal . 
by incubating a 10~0 nonfaci,milk solids med- milk using Lactobacillus hel'Deticus YIT -0100 

20 ium inoculated with ·y1T -0100 at 37°C for (FERM-P ·2946) or L. helveticus YIT -0019 
24 lours, and said starter culture ·co.OS%) (FERM -9 No. 3083). 60 
was inoculated in to the same mediuM: as in . 2. A method according to claim 1 wherein 
Example '1. After being stirred ·for 30 min the fermentation uses a mixetl strain culture 
the medium was incubated at 37±2°C for of one or both of the said L. helveticus strains 

25 about 40 hours, when the acidity thereof had witll a strain of a complementary lactic acid . ·· 
reached 2.5. The culture was cooled to 20°C, bacillus. . ~05 
allowed to stand for 1 hour at the same 3 .. A method for manufacturing laCJic acid 
temperature, heat-sterilized at 100°C for 2 beverages according to clai.ql 2, wherem said" · · 
seconds and homogenized. A stock liquid for complementary lactic acid eacillus is Lacto-

30 a lactic acid beverage was prepared by adding bacillus casei :(PS - 1) (FERM -P No. . 
sweeteiftngs and .flavoring materials to said 1766). •.. ""' · 70 

35 

culture. The product when diluted 2.5 times 4. A method _!,-_,I tnufacturing lactic acid · 
was sensory-evaluated by 20 tra"ined panel _.he_yerages, the ::J" ~· -;~,substantially as 

:.':"=-~~Pdnoastring<ucy \.~~~~ 7~ .• 
· Example 4. ·· · · . claim. 

Starter cultures of L .. acidophilus and YI'I,' 
-0100 were individually prepared as in Ex-· 
ample ~' and simultaneous~y inoculated in to· 

MARKS & CLERK, 
Agents for the Applicants. 

Pr!Dted,~r Her MajestY.s.staitonery om.ce· bt tlie Courier. Press, .I.eam1n:~ Spa, trs. 
Publlshld by the Patent; Oftl.ce; 25 ·Southampton .Buildings, London, WC2A 1A Y, ;or.p. · 

· . · .. :which copies may·_J>e obtained. . · .. . . .. 
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Example 2. a milk medium. The amounts of inoculum 40 
A mixed strain cli.lture of PS - 1 and were 1.0% for L. acidophilus and 0.0005% 

YIT -0019 was prepared as in Example 11. for YIT 0100. After being stirred, the · 
The amount~ of inoculum. were O.S% for medium was incubated at 37+2°C for 48 
PS ....:. 1 and O.OOS% for YIT -0019. The hours, the acidity was then above 2.75 and 
incubation was continued for 40 hours to · the numbers of viable cells were 5.0 x 10" /ml 45 
give an acidity of 2.7S and viable· cell num- for L. acidophilus and 3.0 x lr/' /ml for YIT 
hers of 3.0 x -1011/ml for PS - 1 al)d 5.0 x -0100. After being cooled to 20°C and main-
10'/ml for YIT -0019. The acidity increased tained at the same 'emperature for 1 hour · 

10 to 2.8 during ageing. The culture was homo- the culture was processed as in Example 1 
genized and sqgar syrup, flavoring materials for manufacturing beverages containing viable 
and fruit juices were added to prepare a stock bacteria. The beverage was subjected for a 
liquid for lactic acid beverages containing sensory test and the absence of a diacetyl odor 
viable bacteria. The stock liquid was diluted .and astringency thereof was noted. 
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15 with 1.5 times its volume of sterile water to 
manufacture a beverage for drinking. WHAT WE CLAIM IS:-

'1. A method for manufaeturing a lactic 55 
Example 3. acid beverage which comprises lactic acid 

A starter culture was previously prepared . fermentation of a medium comprising. animal · 
by incubating a 10~0 nonfa;,:,.milk solids med- milk using Lactobacill1n heZ.Ueticus YIT -0100 

20 ium inoculated with YIT -0100 at 37°C for (FERM-P-2946) or L. helveticus YIT -0019 
24 k::>urs, and said starter culture (O.OS%) . (FERM -9 No. 3083). . . 60 
was inoculated in to the same mediwii: as in . 2. A method according to claim A ~herein 
Example 11. After being stirred ··for 30 min the fermentation uses a mixeD strain:~ tulture 
the medium was incubated at 3·7·±2°C for of one or both of the said L. helveticus strains 
about 40 hours, when the acidity thereof had with a strain of a complementary lactic acid . 
reached 2.S. The culture was cooled to 20°C, bacillus. . ~-65 
allowed to stand for 1 hour at the same 3 .. A method for manufacturing lacJiic acid 
temperature, heat-sterilized at 100°C for 2 beverages according to claiql 2, wherein said". 

. 25 

seconds and homogenized. A stock liquid for complementary lactic acid "bacillus is IActo-
30 a lactic acid beverage was prepared by adding bacillus casei .(PS - 1). (.FERM -P No.·. 

sweet~ngs and .flavoring materials to said 1766). . ~. • ·70 
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culture. The product when diluted 2.S times · 4. A method f. -"" ·a~ufaeturing lactic acid · 
was sensory-evaluated by 20 trained panel -13~verages, the ~ -.=.-u~substantially as 
members'"' No ,Ei~~nd no astringency '-"'~" · --='"'"- 't'"':"3..s~ii1•,.~-1n~~S,S. · . 
was repoI\,::;i~ · S. A lactic acid be".e.1:"8gt when manufa~ · · .· · · 

by a method according -t3 any one preceding 75 
· Example 4. ·· · · . 

Starter C\1ltures of L. acidophilus and YIT 
-0100 were individually prepared as· in Ex-· 
ample .1, and simultaneousl~ inoculated in to· 

claim. . 

MARKS & CLERK, 
Agents for the Applicants. 
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