




milk produced by �f�a�r�m�e�r�s�~� under similar condltiollS. 

Method of Stud.l-- Each sample of milk was trea:ted 

in the �~�o�l�l�o�w�1�:�n�g� ma:pner: about tlventy co. of' the sample 

was used in setting up the methylene blue reduction test 

�i�n�d�u�p�~�i�c�a�t�e�.� Another portion of the sample was used in 

making the agar :plate oount. Usually a very small portion 

of the sample was used in makIng the microscopical count. 

and 1'10 00. of the milk was used in making the 

am1lses. 

The S.Jnount of oxygen. carbon d10x1(le. end other 

were determined by the same method as outlined on 

pages 14 - 16.. Care was always taken to use exactly the 

same procedure in testing each sample and correction was 

made tor any change in temperature. 

The methylene blue red:uction test was set up 

by adding 10 ca. of milk to a 20 eo. test tube containing 

one co. of' a 1-20,000 solution of methylene blue. Allot 

the tubes were incubated in a water bath at a temperature 

of37idegrees �C�e�n�t�i�g�r�~�d�e�,� until reduction took place. 

!he temperature 'of the water bath did not vary more than 

two degrees at any time. All tubes were examined at 

fifteen minute intervals. so as todeterm1ne the exact 

end pOint. Since each sample of milk was relatively fresh 

it did not take long to pass through the visible zone of 

reduction. The average time r-equlred for decolorization 



to take place in the two dup11c8 .. te tubas was regn.arded 

as the reduct10n time. 

The plate oount was made according to the 

procedure outlined by the American Public Health 

Association for milk analyses. Dilutions were made so 

that no plate would contain less than 40 or more than 

400 colonies. 

The microscopical count was used on most of 

the milk samples to secure a general idea of the bacterial 

flora, but no actual counts 'fere reeorded since such counts 

\vo111d not be in harmony with the plate count.. fhis test 

also enabled the detection of an excess! va :uumberot 

leuGocytes in the milk. 

Resul ts Secured-- All of the follmfing samples were 

collected from November 8 to March 28, 1935, and were 

analyzed aoc.~ding to the.procedure·out11ned above. 
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One hundred and sixteen of milk were 

collected as it was bro~ht tnto the Y. P. I. Creamery. 

and analyzed immediately. !he :percentages given above 

show tha.t there is considerable in the per cent 

of oJqgen in milk when it 1 s pr o due ad in the 0 rd1nary we:;. 

Provided that all of the other factors in the methylene 

blue reduotion test are constant. eXo611t the :per cent of 

oxygen. there liOuld be a variation corresponding to the 

amount of dissolved oxygen in milk. fhe higher the per­

centage of dissolved o~gen the longer the reduotion time. 

when methylene blue is used as an indioat'ol". 

The highest per cent of oJQ1'gen found in the 

116 sa.mples livas 20.50 and the lowest was .49. The average 

per cent of oxygen for all of the sam.ples was 11c24. It 

wa.s foUl'ld that this :peroentage could be inc by aerat-

ovel.lt a oooler or by SlOlVly from one flask to 

another. avere..ge of .76 cubic tel~B of oxygen 

(or .4~ by volume) was obtained t'rom the g:t~oup of samples 

when 17000. of milk vias u,sed for the anal.yaes. 

With several except1ons----whlch will be explained. 

in aaubsequent paragraph----the milk whioh was ~irst to 

lo~e its color \faS highest in bacterlejl n'\.1llbers and low in 

dissolved oxygen. The exception to this would normally be 

anticipated and would accou:nt for variation in the methylene 

blue reduction test. 
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In the majority of analY'ses~ the approximate 

reduction time also the number bacteria could be 

estims~ted by a 10lowledge of the dissolved oxygen oontent 

of the milk. In every case, . the of milk which were 

low in dissolved oxygen were first to lose the color 1m-

by the a.dct1 tiOll of methylene blue. the amount 

of oxygen contt;:l;ined in the milk was reduced to a certain 

low percentage, the methylene blue reduced to 1ts leueo­

base. }3'\J having a thorou.gh knowledge of the dissolved 

oxygen con'tent of mille it is thought that 1 ts keeping 

g~allty could be estimated lnth a fair degree ot accurac7. 

!he smallest volume of oxygen obtained from 

any 170 co. sample of' milk was .05 eo. and the largest 

volume ilias 1.20 co.. All of' ff111k which hr'l.d a high 

o7~gen content were found to retain the color of 

the dye for a longer period o:r time than milk with a low 

dissolved oxygen oontent. 

~he. -gas ana .. lyaas reveals the :per(H~n.tage of 

carbon o,1oxlde to be quite a variable factor. In the 

116 there was an of 52.77 per oent of 

carbon dioxide. The highest percentage of carbon dioxide 

was 69.'71 aIJ.d the lowest was .92. In the entire group 

of milk samples the volume of oarbon dioxide was 

3.605 cubic oen.timeters in 170 co. As previously shown 

by experiments. the interchange of carbon dioxide and 
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oxygen is 11 by thorough ae1.~ation.. vihen the 

milk is drawn trom the CO" it l"sla ti vely high in 

carbon dioxide and on aeration is amou.nt is reduced 

by with atmospheric oxygen. 

The residual existed In the samples or 
milk to the extent of 35.99 per cent 0.1: the total 

which is an for the 116 s. No 8"ttempt 

was made to make a qua.ntitative or a <fUtZi,,11tat1ve analysis 

of" the residual gas. 

in the oxygen content 

The author was primari~' interested 

its variation. It was found 

numbers 

low in dissolved oJQrgen, hence they reduced the dye to 

its.leucobisein a short llar1o.d of timet therebyerr0J#eous-

ly indioating a milk of poor q:a.al1ty. There a distinct 

on in the type of be .. otaria which dominate the flora 

it is known that certain species of baoteria differ ill 

their abil1 ty to cons'tUlv,o:x:ygen • With this .fact mind. 

tile oxygen-consuming power of certain species would be of 

no value ill determining the reduction time of methylene 

blue. 

The amount of available oxygen 1n mill for 

oxidation by bacteria is an important question in milk 

; espeeieJl1y. to· extent to whioh the 

content be retluoed before on sets 

the baoteria 



will earrj the organic matter to a 

the oxygen is reduced to a certain 

011, but when 

t 

putrefaotion se'ts in is alvf9 .. ys ac ... .nJ"U.MQ~. by foul 

reassr-: the aeration m directly 

amount of solved oxygen. a part 

in delaying putrefaotion. 

The number of bacteria, period ofmethyleue 

blue reduction. and the amount of' Q,issolved oxygen found 

in s samples of milk represantedon 

o do. the samples 

a reduction even 

nUJ."nbered represent the samples of milk havi:ng an abnormal 

reduotion time. when methylene blue is used as tiim 

indicator. 

introspection of the gra:ph.s reveals the 

t that the number 'bactel~ia a :fluctuating and 

factor. However. the P61'\liqi of methylene 

blue reduction is in direot proportion to the amount of 

oxygen. The reduction time of methylene blue 

the amount of' dissolved oxygen are vel~y oonsistent 

of v'lhether they represe:p,t of milk 

a or abnormt:l,l period 

proportion to the number of bacteria). ' 

The reduction time of methylene blue shown 

not representative of 
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the baoterial count. to the findings 

in J the· 

should 

OGw.U~J.J .. V s of milk a low baater1al 

a relatively period reduction, 

ies were in the 116 of 

l~tch on page 38 \,111 show that the 

pel~iod of reduction and amount of oxygen 

s .. (lafin! te consistent • 
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follow:Ulg table 

s which methylene 

ti01:1 te 
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number 27 redttc blue to 

its leueobase in twenty m1nutes~ but only contained 

9.000 bacteria per ce. miU~. If the oontained 

the normal amount of 

should not red.uee a milk 

incorporated bye .. e it 

9,000 bacteria under 

seven hours. 

In the preceding table we find that the 

reduction, time of each should normally correspond 

to a bacterial count of 1,000,000 co. In reality, 

tt~ bacterial count never exceeded 26.000 bacteria per 

co. sample listed fable. a very 

low percentage of o:xygen, whioh aCcoUIlts for the quick 

reduotione It only required a few minutes for the bacteria 

to cons'ume the oxygen reduce methylene blue to its 

.. 

OJ' M.E:fHODS OF 

mixing of milk and. dye reoeived con-

siderable attention bymanp operators of the methylene 

bllle 11leduotion test. Several different methods of mixing 

both dye studied to which method 

s 



found that lal"tge 

te oan be tlttributed to 

of millt. 

ta .. iner it auld be 

distribution o:f the butterfat 

of' 

It been sho\J.n by (19) that 

contains fifteen times as 

r&l:llk. therefore it is "to 

atribution the butteri'at before 

on in the 

or sampling 

from a con­

s. unif"orm 

bacteria. 

cream 

as the bottom 

aunitom 

i taken. 

!he most acourate results have been obtained when a 

sterile pipette was used to transfer the milk to a test 

tube. 

order to obta1na uniform amount of o~gen 

in the milk it is indispensable to wash the dissolved 

oJQlgen f'rom the milk. or an effort to inoorporate 

the maximum amount of oxygen. It is expensive 

a:nd impraotioable to wash each sample of milk w~th 9~n 

inert gas, such as hya.rogen. 111 trogen, or carbon dtoxic.e. 

Si:nce it vel.;'Y di f"fioul t to l"educe the 

aontent of milk. the simplest method would be to 

incorporate ma..~1..'num amount of by a thorough 

process. 
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HeO.lIe t ion of' 

Me lene Blue-- The simplest method of aeration 

consists of inverting one glass funnel into the top of 

another, and then slowly pouring the milk on the upper 

funnel 60 as to let 1 t flow in a thin film over the 

entire aUl~face of the funnel. Th:ts procedure is described 

on page 21, and it should be repeated several times. 

Five samples of milk were analyzed before and after 

tion. In each case there was a d.1stinct increase in 

the a.mount of d.issolved oxygen and also an increase in the 

reduction tlme,due to aeration. Analyses of the five 

s are givenln the table below. 

Table No. 15 Effect of aeration on the reduction time 
of methylene blue when added to milk 

f e 1imtier!"' r 1 "f 2 -r 3 f '4' 5""""" ---""'"'1'....-~g:--t' 
t " oxygen before" 
f aeratioll '10.10' 9.05' 9.03'11.43' 12.08'12.30' 
, ~ 02 in total gas f f ,-= f , 
t after aeration '15.62'15.15'14.8l'15.29' 15.38'15.831 

'Math. lUue' Red .befor6 iff , i t 

t aeration Hrs.:J!1n.' 6~lO,,~ 6:00! 5,10 f 7:00: 8:45 t 5.25; 
, Mst:n.J'!UeRed. fest t If • f 
i aerattn~Hrs:lIlinf 9:30' 9:15' 6:35 t 8::55'13.05 J 7:15' 
t , i i t '-I , t 

In sample five the redu.otion time increase' (4:20) 

four hours and twentf minutes. becalms of aeration. and in 

sample three the reduction time only (l:25) one 

hour andtllienty-five mirl''trtes because of' aeration.. The 

figures in <the table above shovi' conclusively that there is 
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a neoessity of fux~ther on. 

varia tion or 

1mpe~~t that eaoh 

equilibrium. If uniformi ty 

on ss must be 

setting the methylene bIllS 

evident tha·t some sam1l1es. pf 

11brium closer than others. 

In order to 

the test. it. 

be brought to an ox:rgen 

to be obtained the same 

to each prior to 

In se 

tion test. It is very 

oxygen eqlli­

up the metbwlene 

blue reduotion test" each 100e. of aerated milk 

should be :ple .. oed in a twenty cubic centimeter test tube 

ot uniform size to obtain the same expos'tlre to atmos:pb.~r10 

air. 

Age ot l~et~l!611e Blue Solut1on-- III order to detelln1ne 

the effeot of on solution of methylene blue. 

wer~e made \filth freshly· solu.tions of the dye and 

th solu.tions ~leven mOll'the results 

obtained from both were a .. lmost iclentical. From this 

study it appeal"'S though the age of the solution Vi"ould 

have little if any effeot in the practical applioation o~ 

the test. 

A nuraber of' inve~rtiga tors advocate the use of 

freshly prepared solutions of methylene blue. !he 



-45-

probable explanation 1·or this liea in the fact that old 

samples are more subject to oontamin3~tion if oare is not 

to the mouth of the container. 

Ef:r~ o~ Coneentra~i0I!. of=_!h! .. !:?3..!.-- A considerable 

number of trials have been mane to determine the effect 

of' dye on the reduction time and the concentra.tion best 

a.dapted for employment in the test. Th.e nlain purpose of 

this investigation is to determine whetl1.er e conoentration 

of 1-20,000 solution is sufficient or inadequate when 

added to a 10 co. sample of milk. 

This problem was approached by comparing a 

1-20,000 solution of methylene blue with'both a stronger 

and a weaker solution. When the solution of methylene 

blue is too strong it 

aot!vi ty of the sms are 

t and 

If 

In ane:ff'ort to (letermine 'the best aoncentra tion 

of methylene blue to employ in the test. the 8 .. uthor has 

compared three (11f'ferent diluti ons of dye Oll the same 

of milk .. 

Table l~o. 15 s the results. 
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Table • 15 Determining the Effect Dye Concentration 
on the reduction of methylene blue when 

t Sample' Be .. ct. :per 1 1 .... 20,o00' 1-15.000 t 1-30~OOO 
& Do. 1 co. of milk' Sol. 1 Sol. J f f i ,! It , 

Sol. 

In the above ~1ble we find that the 1-15,000 

solution of methylene blue when added to milk retain~d the 

blu9color over a longe!" period, \vith one exception. th~, 

did the 1-20,000 solut~on methylene blue. A fresh 

of was , sin.os it a 

rapid through the zone of Visible reduotion. The 

end :point was fairly distinct 1neach case. 'lhe 1-30.000 

solution of methylene blue always quicker than the 

1';;'20'1,000 solution to :pass through the zone of visible 

and the reduotion time was shorter 1n 

the longer period 

01' reduction. in the Case 0:1:" the more concentrated 

solution, lies in the fact t methylene blue acts as 

an 1eept10 when in solutions and. the 

activi 'by of bacteria. With a in the activity of 

bacteria .. there is a corresl'onding decrease in the rate of 

consumption. 

t 
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to the 

solv~d a SOl1.1ti on 

to milk. In view of this POS}3! bill ty t 

solutions of methylene blue \vere 

for the cexlt of oxygen, in the same 

It oaourred 

of introducing­

me thy lene blue 

1-20,000 

as for milk. 

A large volume of methylene blue was prepared and divided 

into three parts. The were alltoclaved 

for ten :minutes and allowed to cool, fhe thir"d sample 

vlTas thoroughly ael"lB, -t ad by me thed used 

in aerating milk. 

The results obtained from the tllree 

s are as follows. 

It 15 

,~~~~----~--~----~~~~~~~----~~--~~-----
t 1 f 180 '4.00' .80 '20.00' .20· 5.001 3.00 ' '5.00' 
,----·~t , .. , y_._--,--, 1 t .t f 

1 2 v 190'4.20'.80 '19.051 .20' 7.40' 1.70 ' 73.55' 
1--~-' 'f''''-·'~"~·· , - = i' 0 "" r .=-. ,t , 

According to the re obtained in Table 

No. 161t is possible to incorporate s .. o.d.:i.tional oxygen 

in a dye solution when subJect to aeration. Sample 

lio. 3 an increase of 8.57 oent over the 

unaerated sample. It this amount would 
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be e the re-

duoti on when to milk., If'tmifo:t--mi ty of 

i:tre ··to be obtained it wott.ld seem advisable to 

thoro'ughly ael'Aa:te the methylene blue solution before 

i t to :milk. By properly the dye and 

. following the above 

percentage of 

be eliminated. 

OF 

tiona it believed tha .. t a 

dlle to mixi:llg of dye. can 

:BY Ji..DDITIOB 

o SUBSTAJlCES 

Since the reducti on of m lene blue in-

volves a transfer ot hydrogen it seems probable that 

compounds act in the capacity of hydrogen donators. 

If is not hyd,rogen present the methylene 

blue will not be reduoed. deepi te all·of the 

supply of 

not aci; as 

oxygen has beeu conaulned. Provided an 

available. the methylene blue 

an acceptor for the and will undergo reduction. 

when the oxygen been oonsumed by bacteria. 

In ord.er to be 

in milk 

actdi of a 

there is sufficient 

with methylene blue. the 

was to 'of 
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some OOl.;uel 

ti on time the results could be 

the test more 

practicable. 

this a large of sal ts were 

to millt an endeavor to reduce on time 

when methylene blue is as an 

Procedure--......... , .. The procedure :fo:r experiment will 

consist tn,dd1ng methylene blue to test tubes containing 

salts .. One tenth (.1t salt added 

to a clean teat tubes. in duplicate. Each test 

d. with Qot.lGon and sterilized in a dry 

oven ot 175 degrees Centigratte one 

hour. s ,is ill to any oontwnination 

which oome from the 'which are ted. Ten co. 

of one ca. of a 1-20.000 solution of meth~lene 
1· 

blue to each tube. ",4..1.1 tubes were thoroughl,-

the methylene blue quanti ty of 

salt. 

Since the se"lt was tiO the test t'l::tbes in 

du.plicate, an effort was to l{eep both tubes together 

in the mcubator. All tttbee were placed in a we.tar bath 

at a temperature of 37 Oentigrade until reduotion 

re the blue color 
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to test a is 

the redu.otion time. coloring I"a!> idi ty of re-

duc1iion in ous was noted and 

cons idereil in final 

In on to • a small 

chip of beef (.1 gram) & and one ~t.n Irish pot.ato 

was to severa"l tubes in duplicate. It is 

thought the animal tissue were more 

in donating hydrogen. 

of mi 11< kl,re 

Table • 17 on 

t or 'Time- t 
fVol. lHrs.: ' 

sodium 

Oi 

Po 

Iodide 

Chloride 

1(t 

Carbonate 

f 

I .1 
t 

• 
j n 
.. 
f 

f n 

'I 

t tv 

f 

l 

ium Phosphate' n 
t 

Caicium Su.lphate 

6:45 f , 
f , 

longI;leriod to 
scalar 

, ?:10 y ~ 

J bottom of tube 
t 

t 10 :15 ' longer 
t 1 

f 

1 9:10 t 
t t 

, '1:25 1 

f 

, 9:00 ., 

rs,p:tdly thru zone of 
reduction 

blue C010I~ 
tube 

on 

bottom 

, t 

Dextrot:~e i 7:35 
t , , 

1 

rm. reduction 



Chloride '.1 7:15 

" Citrate 

ohol 

Oil 

o 

, 
, T 

f " I 8:05 , , 
'.2 eo! B:20 
f f 

, , I 

'f , 
, 
f .1 
t 

It , 
, 
, 

8:50 

7:45 

untreated t 
t 

l 

'10:10 
l 

f 

Table io. 18 

Iri , .1 t 9:35 
t 

1 n i 2:45 
t f , t 

t n '10:45 
f ., 
t n t 9:-
I' f 

tum t n '10: 
Pho s :pha te 

I 1 

Sodiu.m Silicate f n '10:05 
'f f 

t 

CarbOlla te , if 1 9: 
f f 

Ethyl Alcohol , .1 00. 
, 9:50 

f '1 

I 

f , 
l 

f 

1 

f , , 
t 

f 

If 

f 

'f 

t 

period to 
zone of red •. 

th:ru. 

to milk 

in fat 

for the 

cd oxygen absorbent 

on 

other substances on 
blue when 

t Heduo tion occurred 1n , bot of tube first 
J , 
t 

on , 
t d to 
f thru zone of Red. 
t 

turned red in bottom 
tube , 

, on uniform 
t , t , 
t 
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'1.5 cO' 10i15 
t 
f 

or untreated '.1 
'f 

f 

• 19 

Sulphate'.l 

Dextrose 

Lactose 

• Sl1lphate 

Sodium Chloride 

, 
y 

.. " , 
f , n , 
, n 

t 
, n , 
t rt , 

., , 
'j 

f 

f 

f 

10:35 ' 
1 

f 

4;45 ' 
'f zone , 

3:20 ' 

l' 

3:05 'f 

~ 

5:45 f 

its to 

thru the 
reduction 

thru 

of tube 

Sulphate 

Potass. Iodide t n , 
f f 

, 4:05' tlon normal 

Citric Aaid 

potato 

or 

, f 

f n 
t f , , , 
'n f 5:00' 
" 

, f 

1 if f 2: 
t 

'fThe , 
t , 

.1 n 
l' 

J n 
f , 

f co 
f 

f 4: ., 

f 

f 6:15 f 

t 

tube 

the 

t lost its 
bottom of 

normal 



-53-

Almost every salt which was added to milk 

in the above tables methylene blue before the 

check tubes. This is an indicat the salts did 

not inhibit the gl.ltowth of bactel~1at but rather actea. in 

the ity of a h~tdrogen donator. 

!he small piece of beef was very effective in 

reduoing the methylene blue to 1 ts leucobase. :fhis W9 .. S 

facilitated by the absorption of dissolved oxygen as well 

as the :tQsterll1g of baoterial growth. The vegetable 

tissue brought about quicker reduotion than the untre-a:ted 

sample. but was quite inferior to beef as an oxygen 

reducing agent. In every case the small piece of' beef 

a quicker reduction. which was very constant through­

out the experiment. 

When dextrose 'Vias added to milk it greatly in-

rapidi ty of reduction al1tl brought about very 

end-points. In each experilllant the milk passed 

rapidly through the visible zone of' reduet ion e When the 

sante amount of' lactose was added to mille there were no 

of significance. In one experiment the lactose 

delayed reduct ion, anit aYlothe r 1 t shortened. the 

reduction time slightly. In neither experiment did 1\ 

show as promising resul t8 as dextrose. 

An illtrospeetlo11 of the res'lll ts obtained by 

the addition of salts reveals e -t that potassium 



iodide 

reduoing 

an 

-54-

muoh superior to the other salts as a 

The 

iable d eorease 

of potassium iodide 

.lGhe reduction time of 

to milk. 

Where results from methylene blue re-

duction teat 8"rG to be obtained quicltlJr .. it 1s believed 

that a uniform add.ition of potaasittm ioo~ide or (le~_,rose 

would maintain the delicacy the test and also enable 

l-'esults be obtained mu.oh sooner than by following 

the ordinary procedure. t .1 would 

be most a.esiI~ablG to 10 co. of milk. 

It seems very" 

in the 

mineral oil t since 

ric oxygen into trte 

prevents 

• 

t re is a slight 

one and a half 

of 



BLUE GROWTH CURv~ 

OF BACTEH.IA 

y.uate time was no·t avallable to allow the 

on of s phase of work, the prooedure 

are pre despi te the fact no COll-

ons a an be (ll~awn. 

It well knovm met~lene blue inhibits 

the and activity of bacteria and that some are 

more affected others. The objeot of this 

is to determine whether the strength of 

methylene blue, commonly employed in the test, is strong 

to any effect on the growth and 

multiplication ot bacteria commonly ocourring in milk. 

a 1-20,000 solution of methylene blue 

exerts a poi effC7ct on the bacteria" it will cause 

a in the test and can only be corrected by using 

a less concentrated elution methylene blue in the test~ 

Providelt -the d.ye axe effeot on 

it is quite that it would be more 

harm:!'lll certain eo1es of teria& fil'st approach 

to the solution of the problem will aonsist in finding the 

effect of dye on the bacter which frequent market milk. 



The procedure consisted itl' dividing 

a well-mixed sample of into two portions. 

co. of milk from the 

of 10 sterile test 

1-20~OOO solution of 

second portion was 

containing one ca. 

test tubes were 

ba,th at a tempe 

from eaoh group was 

ion at half hour 

e. The p~ate counts were 

outlined by the 

t on was added to 

one Ga. of a 

blue. fen co. 

to of 10 sterile 

sterile water. :Both 

and incubated in 

of 37 degrees Centigrade. 

out in the proper 

1 reduction took 

to the 

Public Health 

on. Before me~1ng dilutions for the plate 

in the tes·t s lNere thoroughly shaken 

to the butterfat and ba .. cteria. 

ion was plated out in duplioate" and' counted 

hours incubation at a of 37 degrees 

The sample of m.ilk a 

will be considered as a 

ot milk containing the 

one ca~ of sterile wa 

sterile 

the same 

purpose of 

to the 10 co. of 

to secure the equivalent dilution obta.ined by 

one co. of the dye solution. 
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following 11 show 

curve of 

each milk. 

Table blue 0:1:1 the growth 

lio. T Meth. 
t 

1 " tial t 38'1,000' 387,000 .Count 4.200,000 , i , , 
1 , , 343,.000' 319.000 ' , f , , 
"t '30 tf '1 715,000' 360,000' .L 

I , , , 
1 '30 11 '1,073,000'1,250,000' , t l t 

1 t30 n t 850,000' 716,000' Heduction taoIt plaoe , t t , 
1 t30 n '1,170,000' 983.330' , f , f 

2 t , contiamina ted , f f 

2 '30 Min. , con tam ina t·e(l 'Dominating bacteria iD , 'I t milk Vlere the Strepto-
2 '30 n '2,255,000'2,120,000' eoacue lac tis , 

" 
, f 

2 '30 if ., 1,150,000' 740,000' 
t f " t 

2 '30 tl *1,310,000' 940,000· 
t , t f , , 1 , 



Sample' 
No. 

3 

3 

3 

3 

3 

'3 

3 

4 

4 

4 

4 

4: 

4 

4 

4: 

J 

flni'tial '3,236,000'2, f 

t , 1 t 

"30 Min. t 4,.140,000' .000' 
t , ., t 

'ZO n '5,450. 000' 
t , I f 

'45 n '10.590,000'8.2'10.0001 

t ft , i 

'30 n '14,530.000' JODO' 
f , I , 
t30 fi '21.000.000*19, ,ooot , y v t 

'30 " '34,650,000' .980,0001 

1 t t 

'Initial' 1$450,000' 1,450, , 
1 , t , 

, f t 

130 f 1,'125,000' 3,900.000' , ,. , , 
t 'if t 2,665.000' 2,460.0001 

I , • " '30 n 1 2.,775,000' 2.,400.000* 
l , , 'r , U f 3.fJ70,OOQl 5. " 000" 
t t I i 

'30 H , 6,075,000' 6,)"'!lO .• I 

f , f , 
'30 n , 7,465,000' 7, ,000' 

f , t 

130 n 1 8,180,000' 7,700. f 

t t t 

on the growth 

Remarks 

soopical. aotmt-
80,000,000 

lied.notion took 

scop1cal aount-
10.990,800 

Dominating baoteria. 
was straps. and 

Staphs. 

~~W'!~,-~~, t~~~ 



" 
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Table No. The 
g£owth 

'"fliite=rv-a-l~f-Olieck 

of methylene blue 
curve of bacteria 

on the 

Sample' of Sample 
! Sample f"' . 
t with l 

• 'Incub. (with Math. , 

5 'Initial , 1,333.335' 1. count , • , , , , 8.700.500 
5 '30M!»,. , 1,645,OOOl 1.555,000' , f , 
5 '30 n , 3.9'15.000' 1,810.000' 

i , , , 
5 '30 n , 5,900,000' 4,250,0001 , , , t 

;; IZ0 n , 7,120 .• 000' 6,290,000' 
i I , 

5 '30 " '10,250.000' 6,700,000' 
f 1 , , 

5 '30 it '15.100,000'1 ,900,000' Reduction took 
1 t t ., :place 
f , f 
~~ . e:,=~~_~ 

6 'Ini 3, 900.,000 , 3,900,000' Plate eO"llnt at , t ¥ , beginnIng 
6 '50 Min.' , '1,400.000" 4,950.000' 

\' t , 
6 ·30 n '13,400,000' 7',100,000' 

" i f t 

6 '45 n '26,750,000'14.400.000' 
• , t I 

6 '60 n -'33.400.000' 17. ,000' 
f f t I 

6 '30 ff t47 ,500,,000' 19, 750,000 f . 
f , 'f , 

6 J n '141.650.000'28.200.000' Heduot1on took 
t -t t f place 
t " 

, 
6 '60 u :47.200tOOO:27.~OO,OOO: 

t 
:ti&!b:tG~_'" 11iI"~"~~"~'" !I:l .. J¢.,."~S~· __ ~ 

.. 
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