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Since Metchnikoff in his book " On the pro-

longation of life" and other similar puplications
brought to the notice of the scientific world, the
beneficial action of lactic acid bacilli, when taken
internally, o= intestinal flora-fermented milk,
prepared with one or other varieties of the
bacilli, has come into extensive use as an article
of diet, both by patients 2= well as p}* healthy
men, and the gtydy of fermented milk has
received an impetus.

Metchnikoff who had been studying for some
time the flora of human intestine, when on a
visit to Bulgaria, found that a much larger per-
centage of people there reach to old age than
those of other countries, and the only peculiarity
lie noticed in their diet was that they are accus-
tomed to taking curdled milk prepared with a
special ferment with their gajly meal. Ry
bacteriological examination of the curdled milk
which goes by the name of Youghourt’ it was
found that the fermentation is brought about
mainly by a bacillus, since named Bacillus Bul-
garis, and experiments made with a pype culture

justified the theory, put forward Ly Metchnikoff,
that the beneficial action of the fermented milk,

is due to the heglthy action which the bacilli

. Being = paper read before the Medical Section of the
Asiatic Society of Bengal, June 1909.
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produce on the intestinal flora. These Dacilli,

which do not produce gas @d are not proteplytic,
replace the ordinary gas-producing and pro-
teolytic bacilli present in human intestine used
to ordinary diet. Experiments made ou guinea-
pigs by J. Belonosvkwy with a culture of this
bacillus showed that the stool of animals taking
ordinary diet when inoculated into sugar bouil-
lon produces marked formation of g5qand cloudi-
ness Of the broth . after feeding the guinea_pigs
for a few days o» this fermented milk contain-
ing the Bacillus Bulgaris, he found that bouil-
lon inoculated with the stool of these animals
showed distinct diminution of eras-formation and
cloudiness. On the 21st day of feeding, the
inoculated sugar bouillon showed absolute!}7 no
gas formation nor gpy cloudiness nor gpy smell.
Animals fed with this milk from their birth
were found to increase in weight much more
than those fed with ordinary diet or with steril-
ised food. The utility of the action of Bylga-
rian milk can be thus explained.

In several countries the use of fermented milk

is known from ancient tjipes, though its ratio-
nale was not understood. In several European
countries fermented milk is taken 1in the form
of butter-milk?milk is allowed to ferment by
keeping it in the open air for a certain time and
then the butter is removed by churning. The
same process 1S adopted even mow in America
and other places where in a glightly improved
form " Starters" (pyre culture of a pacillug) ave
used instead of leaving it in the open air.

But it is to the Eastern tropical countries that
we must look for the special form of fermented
milk, in which the milk is curdled by means of
a special ferment which is kept in stock in every
household and is handed down from generation
to generation, the milk being taken in the shape
of curd. These ferments are much more active
and give much more solid curd of agreeable
aroma than in the case of the fermented milk in
use in Europe and America. The extensive use
of one or other varieties of fermented pilk, pro-
duced by means of a special ferment in Eastern
countries, probably owes its origin to the diffi-
culty of preserving milk in sweet condition for a
long time, in comparison to cold countries , milk
when undergoing spontaneous decomposition in
hot climates becomes changed within a few hours
to a foul-smelling fluid in which the casein and
the fat have yndergone liquefaction, whereas,
when fermented Py means of the special fer-
ment, the decomposing, gas-producing, proteo-
lytic bacilli are killed off by the more vigorous
organism of the ferment which has no destruc-
tive action on the fatty or albuminous constit-
uents of pilk, so that by this means milk can be
kept in a condition fit for consumption for = long
time. In this g5+ the economic problem of
preservation of milk is solved. The fOllOWil’lg
are some Of the known varieties of curdled milk
in use in Eastern countries, some of which have

been made the gybject of bacteriological study :=
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Mazun of America, Kephyr and Koumiss of
Russia, the Leben of Egypt, the Oxygala and
Chiston of Rome and Greece and the Rayet of
Algeria.

In India, curdled milk made on
to the above is

similar lines
besides there
is another variety of curdled milk which is pre-
pared in an entirely different way ; its use is en-
tirely confined to Bengal; its prototype cannot be
found anywhere else, =e far as ny knowledge
goes. The production of this second kind of curd

depends o the action of the products of a bacillus
and not on the living bacillus itself.

in extensive use .

i

From this
curd, = large number of delicacies are prepared by
addition of gyyyp and gugar, etc., and there are
very few Bengalee households in which food
prepared from this curd is not in §3i137 use, and
a large trade is carried on in it.

The variet}‘ which is the subject of this paper
is also in extensive yge, and the best

prepara-
tions invariably served

dinner

are

at  every
party.

The first yariety goes by the mame of Dadhi
and the second as Khilat. Both have originated
in remote antiquity and have been mentioned
in old medicinal works like Bhaba prpolcash, in
which have been described several varieties with
their medicinal virtues. in old classical
works 2,000 to 3,000 years old, these have been
mentioned several times. The following is the
orthodox method of preparation of the first
variety (Dadhi); in seme cases some modification
is made. Pure milk is boiled for some time?then
cooled to blood heat, and then from an old stock
of Dadhi a needle poiptfyl of stuff is taken and
with this the milk is inoculated. The milk is
covered with a blanket and kept in a warm place.
After 12 hours the milk is found to have curdled.
This unbroken curd is served as a dish and is
taken with a little salt or sugar.

Before describing the Bacteriology of Dadhi I

give below a description of different varieties of
lactic acid bacilli and their action on milk.

Even

LACTIC ACID BACILLI AND THEIR
ACTION ON MILK.

A general knowledge of the composition of milk is
necessary +# forming = clear idea of the action of the
bacilli o011 milk. Without going into details a short
general idea of the composition of milk is as follows ;=

Milk contains besides water some soluble salts of
which the most jimportant are tile calcium monophos
phate and sodium salts. There is also gygay of milk
from wliich is produced the lactic acid?the process
being = duplication of the atoms of lactose which is
represented thus
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Then there is the fatty constituent of milk which is
found in the of minute globules distributed
throughout the milk, the agreeable aroma of some fer-
mented milk is due to a certain amount of change of fat
producing an ester ; much greater change With saponifi-
cation of fat accompanies butyric acid fermentation to
which the bad odour of decomposing milk is due. Then
there are the albuminous constituents of milk. About
the characters and nature of these, Observers are not

form
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agreed and widely divergent and contradictor}' opinions
are held, both as regards the composition of the constit-
uent partg as Well as regards the interpretation ©of the
phenomena ©f curdling brought about by (1) rennet,
(2) lactic acid fermentation, °r by (3) ordinary acids

To find out the truth from this chaos would have
been a difficult tagk, had it not been for the monumental
work of puyclaux, who has exhaustively dealt with ths
phenomenon of coagulation of milk. It is a well-known
fact that there are marked differences in the characters
of the precipitated casein produced by the action of
acid, lactic acid fermentation and rennet. But to des-
cribe the difference in chemical technology is rather a
difficult problem. The hitherto accepted opinion was
that casein in chemical combination with the calcium
phosphate remains in solution in ordinary neutral nilk;
when gny acid is added to the pjlk, the compound is
decomposed, the calcium .salt combines with the acid
added owing to which the casein is precipitated‘ When,
however, added to pilk, as the coagulation
takes place in the absence of 5ny acid and as also the
presence ©of calcium salt in milk is necegsary for the
renret to act (calcium free milk is not coagulated by
rennet) one set of observers explain the action of rennet
on milk as = splitting up of the original casein into a
soluble albumose called J]actoprotein, and another al-
buminous product which combines with the calcium
phosphate and falls down as precipitate ; thus, the
case of coagulation by acid, the casein which was
supposed to be in solution in ordinary neutral milk i-
believed to be precipitated by forming = compound with
calcium galt, the calcium salt combining with the acid |
in the case of coagulation by remnet, on the other hand,
it is gyppoged that casein goes into combination with the
calcium salt to £cm the precipitate. Both explanations
cannot be true at the same time as tl oy are chemically
contradictory.

rennet is

in

Besides Duclaux has shown that after coagulation of
milk by rennet, no increase of soluble hlbumin takes
place, the whey of the milk which is geparated by means
of a porcelain filter shows on examination the same
amount of soluble albumin as the ywhey separated by the
action of remnet. He gyggests that the calcium salt is
not in chemical combination with casein in ordinary
milk, hut it helps by its presence in some unknown ..
the action of rennet on milk much in the same way as
calcium salts are necessary for the formation of fibrin
in blood by the action of fibrin ferment and the phenom-
of agglutination of bacilli by agglutinin, He
further states that unchanged casein as a pure chemical
compound, such as was first separated by Hammerstan,
is insoluble in water, but is soluble in water in . egence
of calcium monophosphate and other neutral or partially
alkaline galts, while acids decompose or precipitato the

calcium monophosphate and cause the precipitation of
casein. Casein as found in milk is not in a state of

solution strictly chemical sense of the term, but
being = colloid is held in gugpension like mud in water
and the action of an acid is to cause decomposition ©f
calc.ium monophosphate which helps to keep it in sus-
pension, while the action of remnet may b€ compared
to the action of fibrin ferment on fibrinogen im blood,

the Falc:.u.m salt heing necessary for the coagulation of
casein, as is the case with fibrin ferment.

enon

in the

How do the lactic acid bacilli act on casein ? Is the
coagulation solely due to the chemical action of the
lactic acid formed py the splitting of the sugar of milk
brought about by the action of the bacilli? It has been
proved in many cases of lactic acid fermentation that
the amount of lactic acid formed is much too small to
give rise to coagulation by its chemical action. pegides,
it has been shown that when chalk poyder is added to
milk previous to inoculation by lactic ac1d‘ba<:1ll11 coagu-
lation of milk takes place, though the lactic acid formed
by the action of bacilli combines with the chalk and no
free acid is available to act chemically. Then it can be
surmised that the action of the lactic acid bacilli on
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casein is due to the pregence of @ ferment which has not
been geparated 2s yet, aided py the lactic acid.

Varietes of lactic acid bacilli.?As regards tha varie-
ties of lactic scid bacilli, already more than 50 have been
separated, many Of which are not found ordinarily in
milk but in connection with other ferments. Many ©°f
these produce other products such as alcohol, acetic
acid, butyric acid, etc while the formation of lactic
acid is a minor function of the bacilli the quantity pro-
duced being very smalt Leaving out of consideration
these bacilli there is another closs of bacilli which may
be termed producers of true lactic acid fermentation, in
accordance with the definition of Duclaux who assigns
the term to those which produee lactic acid to the
extent of 50 g of tiie total amount of phyeproducts ©of the
bacilli. Of ibis class of bacilli tho first was discovered
by Lord Lister ., before this, coagulation of milk was
supposed to be = process of oxidation, due to excess of
oxygen taken by the cow, though Pasteur gyggested the
action of some ]iving organism like yeast before Lister's
discovery. To Hueppe belongs the credit of actually
studying @ pure culture of a lactic acid bacillus since
named Bacillus Acidi Lactici (Hueppe) and from this
period the gtudy of milk fermentation dates. Esoherich
(1885) found another lactic acid bacillus in the intestine
of infants taking milk,called Bacillus Lactis perogenes ;
Grottenfeld geparated also = lactic acid bacillus besides
= Micrococcus Acidi Lactici , Gunther and Thierfelder
found in gpontaneous fermented milk a bacillus which is
identical with Lister's Bacillus Acidi Lactici, Heuppe's
bacillus as well as with Leichmann's Bacterium Lacti*
found Ly Leichmann. This wview of the identity of the
several bacilli has been confirmed by Weigman. Besides
these, a number of bacilli have been geparated by Kozai,
by Klaus and Utz. From the mass of literature deal-
ing with the gubject it is not poggible to make out how
many ©Of these bacilli are identical with one another and
how many are distinct geparate bacilli, as the character-
istic on which differentiation is based does not remain
constant in one and the same bacillus. These groups of
bacilli can, however, be clearly differentiated from the
next class of Lactic Acid Bacilli, viz., the bacilli found
in connection with the curdled milk of the East and
which form a class gmong themselves.

These latter are differentiated from the former Ly the
formation of a ]arger amount of lactic acid, by the entire
absence of gas-formation in milk, the entire absence

or yery little action on the fatty and albuminous constit-

uents of milk (excepting the coagulation °f casein) by
refusing t° grow in the ordinary culture media this
latter characteristic being = most important point. &
short account is given below of the bacteriolology of the
several varieties of gpecial curdled milk, together with
the distinctive characters of the specific bacilli found
in connection with them. Freudenreich
bacteriologically the fermented milk which
the name of Keph\gr and  geparated two
of gtreptococci, = acteria called the
casina and a vyeast; though combined action of all
three is required to form the typical Kephyr, vet
Freudenreich believes that streptococci are mainly xe-
sponsible for the fermentation.
cannot alone ferment milk.

The Leben of Egypt bas been thoroughly studied by
R. Rest and J. Khoury, who found in it:?

(1) & big bacillus with square ends called the strepto-
bacillus Lebenis.

(2) A fine bacillus
Bacillus Lebenis.

examined

goes by
varieties

Bacillus Cau-

The Bacillus Cnucasina

with rounded oiids called the

(3) 2 Diplococcus called the Diplococcus Lebeni-

(4) An oval-shaped yeast called the gaccharomyces
Lebenis.

(5) A long fungus called the Mycoderma 1! ebenis.

Of these the most important is the gstrepto-bacillus
Lebenis. The bacillus Lebenis, the Saccharomyces ©r
the Blastomyces Lebenis when geparately inoculated into
milk does not clot it. The piplococcus Lebenis, however,
rapidly coagulates m™ilk. The strepto-bacillys Lebenis
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ia a gtraight rod-shaped bacillus, being ¢* to 7* in length
and broad. It is nonmotile and takes all aniline
stain. The protoplasm is homogeneous. In old cultures
ic is granular and takes Gram's stain. In the depths
of glucose agar it dies quCkly In ordinary agar,
there'is absolutely »e growth and in potato, peptone
broth and ordinary bouillon, there is no sign of growth.
In lactose or glucose agar it grows and shows visible
colonies. It coagulates milk at 37? C. in 24 hours.

It produces 0*261 pei cent, acid in terms of lactic acid.

The Armenian curdled milk Mazun, has been studied
by Duggeli who found

(a) A coccus
(J) & yeast.

(¢) & long bacillus.

(rf) A thin short bacillus.

as the result of detailed gtydy of the properties of all
these organisms he has come to the conclusion that the
yeast contributes to the palatable taste and aroma of
Mazun.

The coccus participates in causj_ng diminution of the
unpalatable whey ; the short bacillus gjyeg rise to a cer-
tain amount of 1 'clic gcid, but none of these geparately
introduced intomilk is able to curdle it . the ]gong bacil-
lus being the most acltive lactic acid producer and is
aloneable to curdle milk within 24 hours. This bacillus
is about 3 to 1p* in length, -1 to \/] broad; the ends are
rounded. In young Cultures the protoplasm of the
bacilli is homogeneous, but in old culture they are more
or less granular. The bacillus takes Gram's stain and
grows badly in glucose agir. N© growth in bouillon?no
growth 1M agar, m°T¥ peptone water, mor potato. It s =
facultative anaerobe. Milk is curdled in 24 hours at
372 ¢ with glight separation ©of whey. It produces in
milk 1 008 grams ©f lactic acid in 110 c.c. of milk in
24 hours.

Bulgarian milk has been studied by several observers.
Bertrand and Weisweiller studied the action of the bacil-
several constituents of milk. Belonovsky
action of the bacilli on intestinal flora of
the bacilli. This has been
referred to in the beginning. A.Cohendy and Luerson
and Kuhn studied the bacteriology of Bulgarian milk
The later observers found three gpecies of organisms
in it

lus on the
studied the
animals when fed witli

1. The Bacillus Bulgarj_s,

2. Bacilli granuleaux (Kornchen bacilli).

3. A diplococcus.

The Bacillus Bulgaris is rod-shaped, nonmotile, ex-
tremities rounded, takes Gram; the protoplasm Sshows no
granules. In favourable media it forms transparent
colonies about 2 to 3y in diameter. In ]iquid wedia it
forms a white precipitate. The bacillus is a
anaerobic. The beat medium is milk.

facultative
: It coagulates
milk very slowly.

2. Bacilli granuleaux are rod-shaped bacilli, larger
than H'}e above, nonmotile; they take Gram. The proto-
plasm i85 granular. They take Neisser's stain. Faculta-
tive aerobic and anaerobic. gygar solutions and milk
are the best media. Milk is rapidly coagulated. As
regards the action of the Bacillus Pulgaris on the
several constituents of mnilk, it has been studied
thoroughly by Bertrand and Weisweiller. They found
that the 'bicillus coagulates milk. The precipitated

casein is slightly acted ypon by the bacilli | after a
month, there was diminution of only 1/10 part of
casein. It does not saponify fat. By means of a
ferment (]actage) formed py the bacilli, the gugay of

milk 1is split up and forms two molecules of lactic acid
without producing any intermediary products; the lactic
acid formed is = mixture of dextrorotatory and laevoro-
tatory lactic acid.
shown in table I.

The amount of lactic acid formed is

Description of the organism found in curd-
led milk of India which goes by the name of

Dadhi.?For the ., poge Of finding out the

THE INDLAJS MEDICAL GAZETTE

[Sept., 1909.

specific organism 1ir Dadhi, I procured several
samples from the different ShOpS from different

localities in Calcutta and also samples from
districts outside Calcutta reputed for their
excellence in the preparation of Dadhi. Smear

preparations were made from each sample °=»

= glide, fixed and then stained with carbol-
methylene blue. As all the samples showed a
bacillus with definite characters in almost

pure
culture, mixed with some yeagt cells, an attempt
was made to geparate the bacillus from several
samples and study its character. The several
bacilli Separated from the different samples,
were found to show uniform characters?being
in fact the same organism. AS = pure culture of
the bacillus inoculated in milk found to
produce curdled milk similar in character to
those got from the market, there is amplejustifi-
cation in assuming the bacillus as the cause of
the fermentation.'

The character of the Bacilli. As found in the
samples bought from the market and stained by
methylene blue, there were found innumerable
bacilli  parallelly arranged With gquare cut
ends about 7p to 8n in length, 2 in breadth.
The most peculiar character noticeable about
these bacilli 1is the finding of pink-stained
granules situated at equal intervals inside the
blue-stained bacilli. Though for staining on!}7
pure Mmethylene blue is yged, the bacillis axe
doubly stained. It is, indeed, difficult to make
out from which constituent of the methylene blue
the pink colour is derived. The bacillus when
stained with Leishman stain or thionin blue does

was

not show the granules. Neisser's stain does not
stain the granules. That these granules are not
spores is apparent from the fact that the bacilli
are easily killed at 60? C. within a few minutes.
The granules are best seen 1in a 24-hour culture.
In old cultures they are not so prominent. AR
explanation is furnished regarding the nature of
the granules from the fact that yeast cells found
in connection with these samples of curdled
milk also show distinct pink-stained granules
inside the cells. Some one gyggested in a
similar condition in connection with Bulgarian
milk that the granules inside the yeast cells
are composed °f glycogen @nd the pink staining
is due to the glycogen ; the may be the
case with the granules found in this bacillus.
The number of granyles situated in each bacil-

same

lus ygyy from 2 to 10. When they are two in
number, they occupy the two ends of the
bacillus. The bacilli take Gram's stain. The}'
nonmotile. Another marked peculiarity
of the bacillus 1is that they refuse to grow
in all ordinarily used culture media?nutrient

agar, bouillon, potato, nutrient gelatine, peptone
water, glucose or lactose peptone. IR glucose
or lactose agar, the bacilli grow, showing
within 24 hours at 37? C. =a fine streptococcus-
like ¢olony growth. In depth ©f glucose agar,

= distinct growth takes place along the
inoculation tract. After 72 hours the whole

are
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clouded. Smear
ation from a solid culture showed bacilli

medium becomes

prepar-

which
are of an entirely different character from the
bacilli found in milk culture, se much so it seems
at first difficult to believe that the are the
same bacillus. The smear from a glucose agar
culture stained with methylene blue showed long
thick bacilli in which there are no granules.

two

The bacilli are peculiarly convoluted and twist-
ed, some in corkscrew faghion,
like the edges of a leaf.

some convoluted
The bacilli are long big
filaments, some measuring more than 40 to 50/*,
In some as many 20 to 30 turns of the cork-
be counted. Besides these, fantastic

screw can

are seen

appearances in a smear preparation.
Milk tubes inoculated from the peculiar shaped
bacilli found in agar culture, show 4gain the same
granule-containing bacilli when stained with
methylene blue.

Growth in Milk.?The grganism grows rapidly
in milk, curdling it in 12 hours, forming = solid
coagulum, the upper surface of the milk being
concave. There is no geparation ©f whey. By
violent ghaking the clot can be broken and a
few drops of clear whey can then be separated.
The life of the bacillus in pilk, after clotting is
completed, is very Short. After seven days the
bacilli are themselves killed. As in the case of
the other bacilli described ghove, the coagulation
is not due to the sole action of the lactic acid, as
can be gggily determined by inoculating milk
tubes containing chalk , the calcium carbonate
neutralising the free acid, stll coagulation takes
place.

The gygar of milk is changed into lactic acid,
no gubsidiary products are formed. The bacilli
do not decompose the whole of the sugar present
in milk . even after several days the presence of
sugar can be demonstrated. The fatty
uents of milk are upon 2t all by this
bacillus. Even after = month no smell of phytyric
acid can be perceived. The casein is precip-
itated, but there is absolutely =»e other action
on the albuminous constituents, as even after a
month not a trace of peptone can be found.

Regarding the nature of the Organism, it is
evident that it belongs te the class of bacilli
having granules?the kornchen bacilli which
have been placed in a separate class by Lehmann
and Neumann ; they are allied to gtyeptothrix.
The presence Of long convoluted and twisted
chains and the presence ©f granules prove it
to be a gtreptothrix.

As regards the relation of this Streptothrix to
other similar ;;c(lilll found in the previously
: curdied milks, viz., Strepto-bacilli
Lebenis, Long Bacilli of Mazyp, the Racillus
Bulgaris and the Bacilli granyleanx, it is evident
that this remarkable organism, though it resem-
bles the above bacilli 1n several points, namely,

constit-
not acted

described

the formation of ]_arge amount of lactic acid,
on milk

similar action (no gas formation, =no
saponifying action, peptonising action),

refusal to grow 10 ordinary media, yet this

no
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streptothrix 1as gor sufficient pecyliar charac-
ters to differentiate it from those enumerated .
(1) the pink-stained granules in bacilli stained
with methylene blue ; (2) the peculiar character
of the bacilli in agar.

The action of the gtreptothrix o= pathogenic
organisms.?A fev experiments were made to
determine the action of the bacilli o1 pathogenic
organisms in culture tubes.
the results?

For this purpose, several sterilized milk tubes
are taken and they are inoculated with a loopful
of a culture of the streptothrix in milk and then
the tubes were inoculated with a loopful from
24 hours' cultures of Typhoid, Shiga, Coli,
Paratyphoid B, Comma, Gartner's bacilli and
Diphtheria bacilli. After 24 hours' incubation
at 37? (,, the tubes were examined by making

The following are

smears as well as by inoculating in bouillon and

agar, and in the case of cholera pgcilli, in peptone
water. After 48 hours the same procedure was

repeated and also after 72 hours. The fpllowing

are the results:?Comma bacilli were killed off
within 24 hours, and no trace of the bacilli
could be found. The agar tube inoculated with

typhoid bacilli shows a growth ©of separate
colonies showing the inhibitory action. After
48 hours, a few separate colonies were found , on
the 3rd ggyv the tube remained sterile. Diphtheria
bacilli were killed off in one day. Coli, Shiga,
Gartner and Paratyphoid B, could be found up
to forty-eight hours beyond which they died.

A milk tube inoculated with Comma
bacilli and incubated for 24 hours K Comma bacilli
were found to have multiplied in the pilk, then
the streptothrix was inoculated. After 24 hours
interval, 10 trace of the Comma bacilli could be

was

found. My experiment in this direction as well

as on animals and human beings have not been
completed == yet.
Resume?

1. The milk of called
Dadhi resembles in all essential points the Bul-
garian fermented milk as well as the Leben and
other forms of fermented milk in use in the East.

2. The i element .Of th(.e curdling
process ©f Dadhi 1s a streptothrix having charac-
ters similar to the Bacillus Bulgaris and Strepfco-
bacilli Lebeni, and Bacillus Causasina and the
Long Bacilli of Mazun, in (1) not growing in
ordinary media; (2) producing = large amount of
lactic acid in milk (3) producing besides coagu-
lation of casein and Splitting sugar of milk into
lactic acid, »no other change in milk; (4) mnot
producing any indol, mer peptone, m°* saponi-
fication of fat nor formation of zny gas.

3. It differs from the above by

peculiar pink-stained granules, when

with pethylene Plue and ghowing peculiarly
convoluted chains in glucose agar.

fermented India

causative

showing
stained

4 The importance °f the organism lies in

the fact that, as in the case of Bacillus Bulgaris,
it kills all pathogenic non-sporing germs @nd also
destroys 21l proteolytic gas-forming bacilli in milk.
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Table I.

Table ghowing the amount of lactic acid
produced by different lactic acid bacilli in 1
litre of milk, in terms of lactic gcid, ?the culture

being kept at 37" C.

Name of the

R ks.
bacillus. emars

B. Lactic 1-8 10-08 Observed by
aerogenes. Hall and

Smith.

B. Coli Com- 1-8 -1-77 Do.
munis.

Observed by
Gabriel Ber-
tram! and

B. Bulgaria. 112ns 16'5  20'2 W eisweller

-?1 4 -4 the initial
acidity = of
the milk
was 4.

Mazum Long 10-8 Observed by
stabchenB. Duggeli.

S trepto 2 61% Observed by
bacilli Le- Rest and
benis. Khoury.

Streptotlirix 10-8 10\8 11-25 11-70 18-5 Med. Coll.,
Dadhi. Calcutta.

In their studies on Leben in the Annales de Pasteur
Institut of 1899, Rest and Khoury in speaking of tlhe amount
of lactic acid produced by Strepto-bacillus Lebenis in milk
says "NOUS avons mesure citte gcidity dans une culture sur
petit lait de 24 heures; ille etait de ogr, -261 per cent, ex-
primee en acide lactique," which will make the amount of
lactic acid produced in 1 litre of milk 2'01 grras. The pro-
duction of this small amount of lactic acid does not tally with
the ordinary view of the vigorous lactic acid producing
power of the bacillus.
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