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I 

ere h6Ve been me.my 1nveat1gat1one on the effect 

or var1oun beotez-1o on the t-S.pening of herd rennet varietie 

or cbeese. llucker {1922) ins. review of the bacteriological 

pecte. of cheeee r1:pon1ng sutrun~r1zea the :Pooition ea tol1owe: 

lt etand& to-aa1 the 1n•eat1gnttons nave clearly demon-

tratecl that the breaking down of' the insoluble caaeln com-

pou.nds 1G aue ~o es. either netural or 'becteriel ,; whil 

charactarietla rl re produced b etion or certain 

rou,po or bectori ctertum c 1 or coccu8 group). ich 

no, on the 

,bere dur.1ng tb 

he efteot or lactic 

nuractu 

C1d b 

1d1 present in 

rlu ripening Stu~ v ..... 

i upon the fl 

Oheddar oheeao :hso been studied b Uaetinge, Evans and Hert 

191h.), Evans (19 18 }, ( Ha$t1n 

itah (1 

tudy o-r th 

ing proceeo in cheese 1 

iee. Tho conteJl'l1J1ation 

lece at innumerable P01 

nd 'Hert 

nd 

r, 

). 

1 n the ripen-

by meny technical diff'icult­

booteria which .normally t 

ur1 t 

1lk o.nd ·the man\tl' acture o U1e cnee 

investigation. Even wh ilk 'b 

th 

ny 

low baoter1el count 

ter prod\1Ct1on tt eontei 

aoma or w:n1ch 

he r1pen1ng o 

baoilll ore uauell 

th 

beco t 

ch 

t 

the fact that certoi'n orss.n1 

epeciee ,o 1 , 

eent role in 

or instance, elt'bough lacto-

11k only in 

o .euch 

he ripen 

be .. .,,, 

nt that they 

i .. , 

e:r ent only tn small 



.. 

·numbers end are unable to mul•tiply 1n the cbeeoe, 18 ;no 

•oor that ·tne:v iu,ve ,11 ttle or no influence on the vroduct, 

or the 'bacterial eru-.11Ttea liberated etter death of th 

ormmicmn 'me,y· be cep&ble of ·procluc1ng Ei1gnificant "' .. q.~6 ..,.p. 

'In some .1nveet1gtit1ona that have been ·recorded, no detail 

cture or tne cheese ere gtven, while in oth 

-1 t 1& epper·ent ·that ·the method of tnflnUf~cturo we.a 100 :atod1fied 

that 1 t waa lmponot'ble to produce a normal cheese. It 1 

well known that &mall d1.f.terencee •in the detatle or menu-

cture, even wlth milk or high .q.uelity, may leed to o'bnormal 

hereoter1et,1ca 1n ·the ,product. 

work on th 

cheese, 1 

tudy or the literature bas f'a1'led to reveel any 

ct o on the ripening o 

1ct bacteriological con~rol 

eeider 

in ... 

'telned throughout the 1>roc.1uct1on of the milk and the menn-

tacturb1g Pt'ocea•- !t el t tliat before the efteets o 

eoific organi coulO b ted au.ch ontrol 

leboratin 

ould. be 

.rollo 

0 

the allmo ti 

ollow 

(1 ) Th· 

C 

(2) Th 

re.roro w1 th t ·be object or 
the /bacterio'logtcal espec 

ully ,.md the nwtiber of' v~riobl 

t this 1nvoat'ieatton wlls und 

1t waa ·hot>ed to gain 1ntormatton o t 

te: 

ot ot Stre1,tococcut1 cremoria on the rt'te o 

in broekdown of Cheddor ehe 

duced 

t 

,Stroptococcua crcmorta on the flevour 

hee 

) htt source ot· t 

ture Ch 

l c1ll1 commcm ly ·round 1n 

l" ch 

b 0 nsivel trypt1c 

di in hi p b ti 1 rw~. 



-rree ceae1n with 20 c .. o. or Allen & Uanbu.r 

esofJ1t\ wasm1xea. w1tn 1000 c.c. 

na tne reec;ion aaauat.eo. to pH 6.1 

l>Y sddi tion ot 11.99' NaGB. Chlor.of'orm was oddf!!d to p 

tho growth of bacteria. The s.o1xture was 1ncubtrt,~a tor 

7°c., the bot\le being e.b.aleen flt intervalA. Th 

x•eaajusted to PB 8. ·1 on the aeoond end t'ou~t·h 

ilterod and t 
~ 

ilttate wea diluted unttl it containect 0~ 

a determined by tho ltjeld&hl 111ethv-.. 

O.l~) and dipotoee1uftl pboephete (0.2%) were th 

the rea¢tion w,ae edjusted to pH 6.a and the medium w 

iltered, 

'he reaul ting bro th fo~med the batd:e ot the caee1n 

ea.ta. Ca&ein ee;at- wae pre 

or dextroe~ anO 2% or e.g~r to the broth. When. ·th 

was to 'be used tor tbo pres•rv&t1on of stock oul ture·o over 

long periods 'the dextroce c:ontent ·weo reduced. to O. 

or the dotericinatitrn or .ter.mentat1o 

ot oach '$1.lger and 1" of Andrade•e 1nd1aator wePe added 

to the 'broth. 

All the casein dines t 11\ecU.a wer 

by" ·three succeee1ve ateam1n 

tller med!& uceCl were: 

va~nt Whey .Age~. 

<lard Agar , 

le•t'f.LH 

t _ Tt--.""b 

r .. 

tor.O Yf~~er OUe,u•Q., 

he Bl.lfl&l" 1Mtd1a used tor 't,ile t'eZ'ment~·tion ·tests ot t 

ococot cona1oted of' peptone wator to Whieh o. ~jw or e.ac 

r ana 11' of' Andtteae' e 'indicator were add.., ..... 



• 

<::ept. •here :1 t is ott.e.rw!ae 

we!'e :tncubtrted at 30°.c. 
ted all cultur 

Acid fll.tl ·--~----~-·-•--- c1d.froduct1,oo. 

,..,.. e. c. or et•r111eed alfi ilk {three aucceeoive 

teaming£)) •ei.-e- 1nooll'leted with the orgen.lsm o·r mixed 

culture to teated ao,d ·1ncubnted ~t 22° c. for ten d " 
The acidit7 wae, th&n· determined. on 20 g:r1ta. or the cul t..ure - .. ' . -

and t~rte:r subtraction or the oont:rol value the reaul t was 

expressed percertt~ge of lact1c acid. 

150 Q~c -~ of the culture were diatillec.l 1n ete 

r ·the addt,ti<.:m o 

or sodium eulvh~te .a 

ii c.c .. 2 lphurtc· acid, .5 gra 

1d a :piece 01'" peraff 1n wax to rea.ue 

rotbin!!f,• o:re ccnnrnencing d1fjtillat1on tbe distilled 

wo.ter uoo<l 'in _the at.eam can WflB al lowed to boil 

inutvQ• One litre distillate waa collect 

1th N/10 NeOU ueing pheoolpbthalein indicator. 

r several 

nd titrated 

Th 

ti t1•at1on gl Vfn 01 'tQe contro'l milk. was subtracted and the 

Jtp;reeeed a ercentage in tt,~rils of :tactic. aold. 

The amount or volatile acid ae D per-cent o:r t.he total 

cid wee then <:alculated. :Evano (1 9 18) round that $fte 

even d ' incnit>atton o0c_, culture& or lectio acid 

e,tre,ptocooci showed. little 01• no 1n.o:N~aae ·in vole.tile aotd: 

·product1ou.. 

The inoculated tubes were 1noubatea ooc. ror 

& (26 days in the ceoo of lflctobao1llt) f).fld were 

exNnined et 5 day&. 7 40111. tind days. The desr,ee o 

er:ne-ntet1on wee in)atecl by th& tntenait:; or colour :pro ... 

duced through the action of ·t1u, eoid on the in1l1cotor. 

ln the Tables th"J results er& 1nd'ic&ted by th 

-bola: 

.... .no !"ermentat1on . 

t Ve'/:Y &light 



'- luch t«11t1on • 

• t 

+ tro r tiou. 

dttt"cicul ty of' 'preparing and mslnt.o.1n:1ng en 

1ve "starter0 cons1at1ng or 8 pure culture of a lactic 

rep'tococcua WP:lS rea1'lsed very early in the woirk, oo a~n 

ttemt>t woa ~aae to 1oolete from two commex-eiel "etar+-.... ro" 

one or tne atra1nn moat act1ve 1 

two "aterters~ wex-e being eueoeocfully uoeB. et 'th 

or the manu:raotux·e or Ohedder cheese ·1n the College facto .. ->'. 

he starters were plated. out 1n duplicate o 

seln sser end incubated at 30°c. for 4 dayo. By t 

or tne 't/.,.., 0b:1eot1 ve. ret)reeentot1:ves of tt.i.e eeverel 

,or colonies ·we.re »ick&d ott end 1noci..1lot0d 1:ato tu·bep con ... 

in1ng tO o. c. of' Erter.t .le m1l,C. Tho ~ate of' !!tCid :product-. 
ion or the cultures wss d.eter.mtriet1 by titr?J.tton with 

on after 1nc1,fbat:10n for ;24 bra. at ;o0 c. By t'hi 

five or the most t\Ctlve acid producert'i ( two 1·ro 

) were isolated ror rurtner 

o:r com»arat1 vo :r>U.~t>oeee a ·a tock 1atrain of Streotococ 

cti.,, ................... .., .... .,.., .. u.., u ..... ............ 

ix culture9 were purified. twice OY re-

1eolet1on from cas,in eser pltttee end their chart1eterist1c 

by repeated. olis<'rvatione. 'febl 

ives trp1cal ,rea1,1lta obtn1ncd by oowint one loop 

cul turo 1ttt.<> U) c. c. or start le milk, incubating et 30 

or 2i., b,oux•a and t1 trati.ns w1 tb N/1 o NaOH to phon.olpht 

rn each ceae t'he control. value woe aubtrected im4 the reault 

d .oa a ne .. centflfte in terms. or lnct 



&trains 

ox t 
BK ·1 

D 
Sc .. .l 
Ste 

.tart. 

t1 

Ii: •• 

I. 

St,reptocc,s:;ci 1£•ol 

24. '.hrs. 

1 
1 
f 

~ --,. 
t 
l 
i 

• l 
I 
t 
t 

• • t 
I 
t 
l 

• 

t 30°c .. 

0,.4, 
a.; 
o.:., 
0.,1 
o. 2; 
o.,s 
0,69 
b .. 66 

It :w)ll b-e obaerved th~t none o 

~· ~ai,14 en ac 1.d -produc~r a 

oid 

1$0lllrted 

1tber of the 

original ntllrt~ra~ Of the pure culturee, OX ·1 con&ietently 

produoed the *·tu.-.geet amount oi" acid 111 24- hours, although 

the other cu.ltut•e vo htgh.er- Vt:\luea after several day-' 

incubation, will be observed i.n Table II which g1vea 

the Totel Acid and VQlatile Ao1r1 Nteult ...... 

II. -1;:••--~·• I~ 

ion or Ct 
i H P'll[!IU 

t'_P; 

Totel Acid 
i Pro· -

•. , 'Yo~et1le Actol ProsNceA 
. ... 

.,.Culturs, ,! a.a;,.: 1 
I 
t 
t , 
' • • l 

DK { 
Sc. l86ti.t1 t 
tarter X I 
terte:r K I 

o .. 
o .. 
o .. 
o .. _ 
o .. ; 
Ot5 
0.76 
o. 71 

j 

• l • f 
... 
I 
t 

• • f 
t 
t 

' 

0.011 
0 , "'1 
0.':",1 

o· .. 015 
0 .. 010 
0 .. C16 
0~0~5 
O.Q:79 

\ 

2,1aJ ps .! Tgt 
I 

* ' ' t 
t 
J 
I 
i 

• * t 
t 
¾ 
( 
t 

1. 6 

---------------------------------------.... -..-...... --.--..,.:......, _____ ..., __ _ 
th aulte in Table n uhow that, ttbe:reaa tall t;he pure 

caltures bad. a low volet11 cid production 'tbe atfJ.rter 

oonte1ned orga:n1&ms cet,able of produc1ns lar 

volatile acid. 

ounta or 

Te'ble III: givea the results of the detertr.1 

or •usar tert.aente.tionf.:i .. 
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.. 
I i '·t :ls f!V1d 

.iaola.te -
ctla and. clso that CX1 dif'ferea from th 

lated etra'lne by ~eaaon or a alow tcrmcn-tat1on ·o 

11 tbe ti 

1aolated fi•om the two cttn,.tert w~re typos or Streptococcu 

crenior1s ~ccoNUng to 'the claee1f1cation of Orle. teneen 

in CX1 W$s selected ec moiit au1 tabJ.e .ror u 

1nveet1gat1on, because of' 1 

... ore l'Oti1d ec'ld production • 

• 

"growth in milk at 22°c. or st 

o0 c~ the or.gani~ ap_peared aa ,elightly ovel Grem-pos1.t1"' 

cells 111 pairQ. end :ln $hort cbeino. Occaa.tonallY long ch 

70 C. olloweti Chien-

ly dipl9ooce1 _With a emull number of a1·Mlo cells. short 

che1na v11d i nvolution torms. When .gr.own on oeeein a~er st 

0c. or &t !)Q°C. the SD1Ct:-O.$COpical 8Pt>e8renc& of th 

aa ~imll•r to that seen 1 

theae temperutures. A numper or s11ollen and rod-ahuped 

lls. tiowover, were nloo present. On occ&o1ono. lo 

very long <!hn1n.s were formed. on casein agar pletea. At 

0 c .. "tne -.,4-00UAU,i. 11,CIIU."4'1.i .... \tV 4Y4.4Mo i,l,,"'Ult, ..,4,c:a.&,ULI• 

- d veaat 

1. ephcrice.1, 

1th entire 

1 

i 

-ormed 

Droauot1on ;w~o cQns.lot­

or ocK· e'tratn o 

a lnc ct 

thnt C ,u3 o C 1eolat'1on :rr ed auiture, 1 



on ert1.t\1c1 

ieo'l:.ation 

slit.ch 

owev • 

If• 

coua l ,actis .had been s.rrow1 

rat t 

i 

ot b ""1 

fo 

ediat 

1 tn mil 

l 1 

.. 

r 

d, 

It 

111)~0 

The su 

e t1oned t C.X1 px-oduc 

pol ion of vola:ttle ec_id .. 

Etl"mentatton reJ-ecttona h 

1n !-fable Ill. 

0 n ) tn 

red by t'.1.tr&t1o •• _. 

m1 it will b' obaez,ve 

1th those. gJ. v$n 1PN1v1ou 

t t 

resi1lt 

htit th 

I'l, 

1n clo 

been gi 

r 

thod o 

d a 

I 

,.....,. ____ ,~- __ ..._. __ ;..,..._.... __________ ..;..•_,.----_,..:.-..-..-----~ 

..... 

Caae1rl ... ! t • 
1p;eat.• 

t) 

, . 

i-eeul 1 rms. o 

1 .3 

ctic 
' • I 

~he :prQtt.,olytic action ot the ,orgon1---* 

• 

r m11le) 

deter~ined by growth 1n $ trieodtum »noe»hnte solut1on o 

renn et casein at 22°0. for 14 dayn. Formol titretio 

dotorm1nat1ona or t}1e pei-ce.ntflg~ or protein eol'uble nt 

t the OfliS&niem had negligible proteolytic 'oower . 

................... .........._ 

• F ~gurea kindly supplied · 
t 

term1ned by Mr. H. ll. Whi tehe§d, ' ·oatr.v 'Research Insti tu 



ona1clerat1on of ell the character1ot1ca led 

t.o the conolua1on that cx1 .ost probebl 

n 1~~19 ). 

train 

t ococcu.a c:remori Orl .. -

recent 

h·ie concluoion 

1) who, 

in 0 1r1cet1on th 

c1!i bacteria, et : 

l 

d ector bet 

,uoria) ie, however• 

e 

t 

h 

{Sc. lectia and sc. 

toooccue lt)eti nt melt.o dextr1n 

hile Streptocoocu.s cremor1 

o_.aanl 

incubated 

the rato o 

neo y 

duce olo 

'O ol he 1nveet1gat1on th 

a resown daily 1n 200 c.c. of eteril 11 

oc. 

roduct1on 

1rst month al'ter iooloti 

ea until 1 t beco.m.e 

oculu.u of 1 c.c~ ly in t 

ours. Dur the next conth t.h 

or ~c1d ·production inc d until only 

th 

s 

w 

l 

1 

The ecti "li'tu or the o 

oonstan d 1ts cultu eceived th 

in.oc::ulu ive cheeoo uetGrter hieh 

1nts1ned .in the laboratory under s1rn1lar 

cond1t10uw• 

the st 

41.rect 

r·eet c 

tnro 

eo taken to prevent contamination o 

he whol 

II .and Ch 

rio ..... tw 

III the st 

th 

r w 

h 'l.,. o contamination could b ct 

'by t>lat ton caae1 

aouical ex t1on. 

nd 

h 

ndard a or by 

tatlo 

proved to be 1dent'ical with those or1g1nell 

Determ1nat1ons of th d volatile acid 

roduction gove veluea of o,. 60. 

totel 

:nd 0 .• 0 

ter oev 

.1Qd n 

r ctively .. 

It wee evident th 1 month ... • 

oult1vat1on the etorte~ t 

cter1ot1ae in any dete11 il1ch 1 t was poeai'ole to 

t. 




