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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. 



11 • 

t to b in t .. nuracture of th 

cheese w 

il1:er. 

d by pe e through a 8e1·tz bacterial 

Some difficulty wee eXperienced in 

t ich would p ut't'leientl 

il • 'l'he nnet. finelly em 

pidly throu 

or D~n1 

th 

nu-

cture and on account of long etor na ,pao through 

ot mor e r1lt 

h 

what below etendar~ etrength. 

nt needed for one expex•iment 1ltered at 

the one time. Th ictency of th 1ltrot1on was teete4 

by sowi l 01: the fil·tered rennet on casein 

etanderd ager. on no occaoion was any growth 

obt81.nv"'• 

i 

Co•erc1el cheese eal t uGea. tt teril-

by betns: hea 1n a hot-ah- o 1to0 c. tor on 

o bitt 

ter111sation. 

or other detect could 'be detect 

or the purpooee of th1e 1nveat1get1on i't. w 

eaeia,:v to uoe milk which, :troni the baoteriologteel 

tandpo1nt, waa of ·the highest possible o,uali ty. W1th 

tb1a object in view the following procedure wee followed. 

•oxlmately 40 gollona ot milk were reauire 

or each experiment. The milk was obtained rrom approx-

ly equal muribere of .Jer-oey end Fr1ea:1en cows togethe 

-.1th two .Ayr &hires. Cheese IV• howeve.r, was made 1·ro 

o btiCter1olog1ctil examination or th 

ilk £r he 1na1v1dual cowo had prev1ouol1 been carried 

ut. 

Tho co 

peilo. lida, tep 

in ,:f'lo te 

ch'ine milked into patls. 'Th 

.d all nd 11 

r 1½ houra bero 

r 

1 

rilioe 

aed. The 



1~~ 

el 

1mmer 

• cup .. all the ru1Jber parte ot' the machine wern 

in hypoahlor1 te aoluti,::m for , hours and then 

horoughl;v drained er1d rinsed in eterlle water beror·e u ... ~ .. 

'he of' the co ... ~ e eleene~ thoroughly by meana o 

e ana running water. the trpon ae eoaked 1n a 

tr.n1g hyPOChlorite solution wh·11e not 'in Ufle. After 

a1'out one pint or tore-milk had been drawn t!'om the cow 

by bar~d• deter wlis woshe4 wt th h:;pochlor1 te tso·l ixtton 

.d drioo. with a cloth wrung out in the same solution. Th 

teat cups were then placed 1:n it1on taking great cor 

the pails filled, tbey wer to uvoid •c:,ntam1nat.1on. 

laced by other ateril1 pail nd csrri ed wi ·th lids 

on to the m1lk-roo the milk wee 'POUred through 

sterilia us lin atralnet•fl into the reeei v1na can"'. h 

cows were. stripped by lumd and the otrippinge were rejected. 

Only the mid-milk obtained by mochin aesc.r1bed above 

a uotd in the preaer"t ittvosttgat1on. 

As $oOn es thfl requisite qo.1mt1 ty ot milk had 

btain.od it. transported to the factory sever 

ch,dnt, away, weighed in the cens and tranef erred t.o ~ 

cheeao va t wtiich had 'been thorou.gnly steamed. The mil 

'W 

been 

A 

ell mtxad by Gt1r~1ng with oden r h1Ch he.d 

pl 

ersect 1.n 

th 

boi.l1ng W8ter !'or nomt, t1me .. 

en ,,1th a sterile pipette !'or bocter-

iolog1cal examination. Thia aample was labelled 11raw 

ilk. 11 On anothett oarJlple dup11cato 'Babcock t a.nd Walker 

casein teste were c&rriee! out. 

ach experiment waB uninterrupted from the 

cement or milking to the hooping or the curd, th 

oturing process ·oeing ca.rr1ed Qut durint tho evenin11. 

pasteurised 1,y the holding method at texnper

hJJT. in the d11'ff>ront exper1nit,nte t"rom , 450;1: 



• 

1 J• 

o 1 50°F. ,for 30 lea et.fected b.Y paosing 

te tht1 011gl1 th tor in the jacket of tho vat~ th4'i m1l'k 

being et1rred continuouel 1th .a ·wooden r * Cere was 

taken. to prevent tomper,1ture tluctuat1 4ur 1ng tht, ;process. 

After the }O minute holc:Ung per1od Ule milk wan cooled 

ropidl;y an posGi.ble to ple YI then taken with 

a eter1le pipette r o.:t becteriologtoal uruninetion. Thi 

mplo wae lebslled 0 !')&steur1aad m1lk .. " 

te1' ae pra<:t.icable the entire manut·e.cturing 

pr•oceas wao pe~tormea under striot'llf eter1le cond:1 tiona. 

The cheese-maker' o clothing, including a cap to ·prevent 

conteminetion rroin tho hair, tmEJ autoclaved bero1Je use~ 

Th& cheese bandage& and cape •,ore also autoclaved. A larg 

copper o ter was kept boiling eontinu.ously th1'Qughout 

the ·period of r.mnutacturo. Ever5" ut.enail which ceme into 

contact tlk or- cu wee previously 1 rosed in 

the bollS.ng water for trom 50 to 60 minutfle. U·temiils 

1C ore UHed .t:or lon riod or more tban oncti, C, 

ter1lieed e.t t'requent intervals. 31nco 1t neceeee 

to u.ao the handu ori the manipulation of the ~t.Lrd, the h!!n<.h,, 

naila and a 

hypochlorite 

re oleened thoroughly ,.end ·t 

lutlon,. The d,tstnrect~nt 

ted Wi 

hen washed 

0 tn ete~ile w•ter. Tb1 opplied on every 

ocoeslon before touching tho ttilK or cur ..... 

A canvas cover which bed b~en steriliaed in b~11-

1n13: water wae placed over the vet to reduce the l'isk o 

becter1al con-tam1net1on f' rom the atmosphere. 'lhroughou·t 

tne mr.nufacturJ.ng process tho vat was uncoveu•ed only when 

it wse absolute ll' .necessnr.v. The uee of two canvas cover 

de 1.t ponsible to he'le one 1n boiling wa,ter while tn 

other was ovei- the vat. The covers were oheng~d frequently. 

All si1mplea or m1lk or whey we.re taken with 

sterile :pi pet teQ. 

r practicable t zeoland method. 
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01' Cheddar ch e ufactu1•e .:rro eur1sea, tdlk wa, 

ollowed. The process was controlled by mea Of tho 

acidtm&ter. the oond1t.ton or the curd end the hot.-iron 

test. o a.ttetapt wae made ·to work to rigid ti ohedule. 

Pa.rticu.lor1> of manut'actux•e ttre given 1n Table.e V to I.X. 

Ou:r1ng the cooling proeees after paetein·isation, 

as $~on as the temperirture of the milk. reacbec1 S8°F., 

2.5% of th~ Sa. orexnoriu aterter (CX1) was E\tirred lnt.o 

the ailk. 1tltipen1na '' was allowed 

Hrennet teet1
i ( Col. Le~rleta} or 1 

·proc.eed un.tll a 

eCOQd& et 88°F. WO 

~ecorced witn atandard strength Mew Zealand rennet. 

A "rennet test ti wea then earl'".1ed out v,1 th 'the sterile 

Daniell :rennet. Since this wae belQW .aormel strength it 

tt.BVe a h1ghel" figure. The quent1ty of DaniGh renn<'t to b 

ddod wne calculatod f'rom the reaulto or the rennet .teat.;,, 

seuming t.hut the correct quantity of' New Zealand cermet 

as 4 to ; ounceo ,per 1000 pounde of milk. The aotual 

quantity to be ueed 1n each experilllent wes decided upon 

f1nelly by taking 1nto eccou.nt the f'1rmneBa o.r the curd 

ter 25 to }5 minutes in t'ho prev.ioua experiment. Th 

rennet wea zneaeured 1n sterile mee.surl :ng cylinder end 

m1xed with approximately five times it olume o ter1l 

water • . Aftel" f.l.n ac1d1ty t~st ot the milk bad been taken 

th ennet was evenly distributed overt vat aad fJ't.1..rre~ .. 

in. ·thoroughly tor two minu.tt,s. The vat was then covered 

nd lef't undisturbed until the curd wee .rf!ady for cuttina. 

The f'trnmese of the curd was tl.'Jst"d by insertin 

a rin3er <.\iagonoll;;.· end raising 1t 6ently to the surface. 

The r-esictance to the move!l1ent 

nd the epp~artto.t~e ot: the 

the finger, the ty-p~ 

,,. in the broken orb 

urfee ere all coneidere~. 1n determining when to cut .. 
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·hen the cu coruJidered :f'i enoogh 1 as c.mt 1nt.o 

half inch cubes b le or aterile cu.rd knives, 'l'he cu 

•hioh r 1ned ol.1np1ng to the sides and bottom the 'lff!lt 

s removed ·by bend .. Stirring •ao csrried out gently ror 

10 ~inutea 'be.tore tho appl1ca.tion or heftt. Then the temper

ure waa reiaed 1n 40 to 'iO ro1nutes to the dee.ired ••cook1n"tt 

o~ uacald1ng 0 t eture, namely 99°F. to 1-00°8 .. Sti 

was continued thl--ou.ghout the cooking period. 

The ·tim~ or 0 .ri1nning" wae determined b9 the ti pr.1-

ness or the cur-c! and the acidity of' the whey . In order t 

tb lopment of ac1.<1:1 t:r in t.he cu arter dry-

1ng the whey wao run of.t <~t en ec1d.1 ty O. o, to o. O 

higher than ue,1al. 

The curd wao et1rred twice before being piled at 

the end of the vat awey from the t&p~ The pile was tl'immed 

t.wice f'ln.d the trimmings were pleced on top. The curd 

llowed to ~!mat'' for 20 to 30 minutes and then cut into 

'" or 6 p1ecoe• depending upon tbs mo1st·uz,e conttY.nt. The 

blocks wero then turne4 ove:r e,t 1ntervala of 1, minut9.;i, 

In order to saslet the ched~artng proct=.1a• the bloc.Ks •er 

piled two end three deep after th 

1nga respectively. 

oond nn.d third turn-

The t.tme of' t'mt ll 1nt:0 was de int.tci b.Y exeroina. .... 

tiott of ·tho curd tex.ture, by the ecidi ty of ·tho whey and by 

the length of ~threads'' on the hot ix•on. The curd 

•~1.a;h in a steril tel tr&.v, out ·tnto llet• blocks 

na p&aeed through f:I sterile curd 11111 which cut the curd 

in.to rectangular pieces appro.ximstely ½1~ •: ½t1 • 4 to 6' 

n eize. The r.11lled o,1rd was stirred and e p:r•ead ov,e:r 

the bottom of the vet in a laye,:- 6 to 6 inches ()eep. 

Stirring was 1~epetrted nt 15 m1m1te 1ntervalp. 

hen the curd had "broken down" into a smooth 

laeth': m.EU,13 w.1.th a charecterintic 11s1ll\Y" ox· nme~t~• 0 

texture end. the mechanical holee had d1eat')peerod., the e.al 
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the vat. 'l'hc ,oamplea were teated f'or the .i;,reaenc:c 

B. colt by inoculetion or ·i c.c. into tubetl of' .Macconkc~.v•e 

bx•oth .. In the case ol" t he oaraplea t t:1ken durir1£ the mauu ... 

ct11re or Cht,eses l'.l'.I and v. 10 c.c. quentiti ere 

inoculated. 1:nto »eeconkey Tube&. On no ocoesinn wa 

positive reault obtalnod. 

The platee were cminted fJf·t;er 1,ncubati,Jn r.or 48 

h.O\i:t•s by meana of tit lens givinlr. a mesniticetion of 10 

teunet.era. The rt,svltu -~ presented 1n Teble X,. 

WLE :X. 

,ilk po:in.tl'I, .. 

Cheee t '* - I J f d H ' ft 

; ?P-steu1•1aed ?Jilk ,t Medium I Raw lJilk 

' ! Plete C()ur~ n,. coli. : Plnte Count{ B. coli f 
I J 1aer ~, c.: • ~ .• ~f'r .. c~ ... :, ..... i" .. 

l 
I • I t I 
: casein. agar i 4-,j80 ; None tn i 92 l i 

t f 1 none · n 

' I : i c .. c. i I t c .. a. 
' t 4,~00 

t 
29 ! 

i Yeaet whey agR' ' I I 
• t i t , 
f J t I f 
i l l I • XI • • 

l . t f 

' : t{one .1n icasein agar \ 1,41¼,o • none in l 

' 4 . I ~ 1 c. c. t • t '\ c.c .. • ~ :tea,t Whey ager: 1,;:,o I I 5 ! 

' i f 

' t I $ l 
I t I • f 
t • l I i 

III ~ Caee1n agar l 1,720 : None tn I 4,a ! Hone in ! l 
1 • : ,o e~ a .. ' I 10 c.c~ 
·~ Yeast Whey ngert 1,770 l 466 t • • t I j ! I 
{ • 'f . f t 
! ' ' • I 

IV t j 17,Aoo I t ! ; Geeo1n esar • • Hone ln t 2q.; , None 1.n 
? I t i ' c. o. I a 1 C c. l 

: Yeast wmy ognr-: 20,400 J J 669 I 
♦ t i 

V 

i ' • I • t t .f I I 

' l ' ' t 
: Oeeein ogar t ,,~~o ; None in ' 852 l ione in t f I 
t f t 10 o.c. l : to c.c. 1 t 

"'•' 40 
I 

! Yelf.t whe.v agart • • ... f t . • j • I 
,..... -.............. 

The oou.nte ot t.he raw rdl 1mplet\ .ranged f'rom 1 ,!t-ttO to 

,,eo per c.c. on oo&tttn eg~:r end .f rom ,.,,o to 4,Soo on 

yeaa t whey agar exce11t 1 rt experi111ent IV re a.m.c,1 higher 

counta w•1"e recorded. Thia exc:eption ts px~obably accounted 

o.r b ne t"act - thet this the fh•st ex-pei-iment and th.at 

tbere were probably ei-rora tn the teohnl.que in the .m1lki 

hed. The counta of the pasteurised pl ran.gee, . . r.J."Oll 

o ~58 per c.c. on casein agar d f1;<0 to t yeast 



2cH 

hey agar. In ery oaae the yeost whey aga V 

.(>lia;l1tly higbe1• count than the Cf;lsein egan. 

At thie po1n·t it 1e convenient to make a short 
digression tc diacu$e the qne$t1on or bacte1•1a 1n freshly 
d:rswn ~ilk. Nmnerouo inveatiga.tore have studied the 
bactertsl flora ol' milk drawn under e.ceptic condtt1one and 
have determined the nuwber of oftganisme pi•eoent. The 
t'ollow1ng teble (Dornel" 19,0) is a aummara 01' the .findings 
of various workers. 

n. 
-· Average c~imt Author t !Nu.mberi Of' 

- ~r C,.0-:.._ J Cowo .. - -~ I t 

Schulz ( ·1892) 
; 1 
I 2.,,0 ! -I • uesell ( 18'.,J+) ~ ,,o l 

ll"Bhal l ( 1900 ) I 295 t -j I 
vo.n l:':N)udeU.t'ClOh ( 1 $Hi2) I ·>9:; ; 

l $ .1 

' tux {190}) t 1,,,1 I 

H8rding & Wilnon (1~15) ' t.-28 I 78 • t 
.,\lrr1 & Hohl C1917 ) l ,,,.7 i t6 • ' Copeland.. & Oloon ( 1926) l 1 .~_;t.1,6 ' 4,0 
Alice F. Breed { 1928) l 964, J 12 t i' 

' l -
Acoord:tne to OQJ•ini { 1902.) the rnunber ·var1eis 

rom aero to ,;00.000 per c. c. SheNnan ( 1915) round that 
1;.;.,% or the esmplce he exnm1ned. contained over 10,000 

er c c. a.nd 28,.8% mor·e thon 5.000 per c.o. DoN1.er ( 1~,o) 
examined 99; sain_plea of milk ai-ewn unde1• seer,tic cond1 tione. 
rrom 1;2 cows of 6 her-de in New Yos-k State~ The examino
t1ons we1•e ceu~rtcd out by the standard agar plate method 

Burri quentitot1ve smear technique. Prom t 
ecterlel count of the r:nilk t· 

c ca1cuJ.eted. The loweot. herli count calcul
.r:rom the Burri .slant resul'ta weo ~,965 per <Lo., th& 

est . wee j, G,5 per c ~ c" end the average was . _ 
per c~ c. '.rbitt her<' counts colcu.leted :from the atenderd 

plate resul·ts ranged t .rom ;,o per ·c. c. to 
c.c., th,e eve:rege being 2,775 per c .. c. :Porner con

eldered that the large difference between tne counts 
ined by the two methode 'Wee due to the failure of the 

common organism (rodn related to Bacterium 11polyt1cu 
no} ) to develop on s tondard ager plate:,. I~ater at 
efeld1 Switterlendt 'Dorner cxa1t1tned 9q.4 ,3emplea f:r·om 

2Zt 1 C'>WB of' 22 herda 'by the 'Burri method end. obtained & 
coloulttted overage here\ count of J,0~9 per c.c. Incident
ally ordeniamo of the Bacterium. l .1po1Ytieue type were 
fewest 1n nwaber. 

It 1& intereat.1 o record that in the present 

iwtla.r to oter1um lipolyticus 1nveetigat1on rod 

(Evans) were ~ound 1 

milk. 

evJ?r~l eemple& o~ ·rew and ,1 teu1•iaed 

Taking into account th d1a mHtd and the te r -

ture or 1neubatfon 1 it will be eeell that the oonn.t 

obte1ne :1th the r ilk in thle investigation compared 
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1. 

t 1a evident t two a1at1nct typee o 

'bacteria were :found in the ;raw and pasteurised niilk isamplec.a, 

nemely • mtci•acocc1 and .rod tmilar to Bacterium 11:r>olytious 

(Evane) .. ( !t'or want better name these rode have b..-, 

eaignated 'Bncte X). 

Although & tborougb eeurch was mode 111 t 

l Htea t trosn tbe pasteur1ecrt milk eemples for etrept;>coccl 

nd laotobac1ll1t none we.re tound. It wee concluded that 

these orgffnisms were not pi-esent tn the m11:k to the extent 

or one per cubic O$ntimetre. One epparent stre~tococcal 

iolony f ou.nd on one o e raw mil ·lat 1n Expt.III. 

ho o,;,geniem. however, failed to grow when picked. into 

ilk and the po&ei.bility of eonf11tmtttion wae los~. 

1th t ,be obJec:t of• er1c0Qragtng the nml tipl tcat1on 

,f any laetobeci 111 which nie:v nave been preeent 1n the milks 

in very 11 nWllbG.ra, ell the: mil a~ple re 1nc 

t 30°c~ :.Co!' aeveral weeks. Unf'ox-t1.1natoly there was no 

oppor·tun1ty 1ate1• for the examination or the awnplee .. 

It will be conven1ont here t 
the ,present. position or kn.owle<fse •1th 

ed 

of 'baoter1e t·ound 1.n lllilk drawn undex• esept1c cona.1 tlon .... 
· Owing to th$ condi t1on& preveilb\8 tr .. the norm~l udder, 
the number or t,vpea o!· bacteria found there ic otrictl 
limited. 'Three main ty1,es have been recogn.1ee<l., namely, 
m1crococ.ci, streptococci e:nd :rod forme related to Brucell. 

ortus (Meyer & Shaw) and to Bacterium 11:POlYtic 
(Evans). 

icrooQcct 

Tbe 
proportion o. 
ponderanee o 
Dorner (1, ;o' 
t>ollowa: ... 

roup u:,ually co.1:1et1tutee the 
e udder q,rga1temu. Go:rin1 t'ouna a 

theee organ1mne i11 aeer-,t1c•lly drawn 
"t'O
ilk. 

eumme:riaed the results or otheit 
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Author. 
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Dorner (, 9 }O) 1n o a tudy ,ot 
lly drawn .milk f'rom 1 }2 cows in liew Yor 
1crococc1 to be the .moet common type on 
letea but the lee.Gt common type on BuM.'i 

d 
pttc
h 

ln Swi teerland, n study of 94'+· ae.mpl 
showed the micrococci to be the moot a'bun 

r 
ter, 
ethod 

Tabl II of the present in ttsat1on sho 

in both r 

hat 

·he micrococci undoubtedly predo nd 

poeteur1eed mil plea. They comprised rrom 93 to 100 

per cent. of the flora of th w milk sampl nd f'rom 7 

to 100 per cent. of the flora ot the pasteurised milk 

& les. Three ·types o 1croaocci re observed, "White,q 

uYel low'' ont'l ttor e." In elm.oat every inatance the 

:Yel.low" m1crococo1 were present in gi-e r numbers then 

the ''Wh1 te O • !r.he '1or o" m1erococc1 were present in 

numbora varying t:rom 1 to 10 per cent in 60% ot the raw milk 

sam,plee, but were absent in the pasteurised milk pl 

peeret'l th~t-e!'ore that the 0 0range•• orgnni were 'It 

unobl d pesteur1eation oltho,1gh their a'bsence 

in the paateu.riaed milk may have been onl pparent and 

ve been due not to the1r·destr~ction but to en alteration 

in t'he1r p1gment-produc1ng propertice. The ''Yellown 

1crococc1 oppeored to h~ve greater powers of heat resist-

nee than the '1Wh1te.H No more detailed examination of 

the&e orgsniama waa .made mainly on account of' the fact 

that. there 1a no aatisfactory c:laesificetion at preser1t. 

Str 

Sherule.n & Heatings (19 t5) found atreptococot in 

}8. 6% of. the eamplea t?rom 68 cows or 4 herde. Evans C1q16) 

~u.nd streptococci in 1;.1% of 192 samples from 161 cowl:J. 

Dorner (1~50) examined 99, samples from 132 cows of 6 nerd 

nd obtained for streptocoec1 en average f~equency or 15.8 

on Burri slants and 12.19' on standard agor plat. ....... 

Strer,tococcu otis has been found only in w 

cept1onel oeseo. V8 concluded t Strept()COCC\.! 

not localiz •• ultiply in the udder. In lactis do 

y C s :it 1 oabtful whether steptococct teolate rom 



..., . 
tn.>1'srently not•.nial udders wet•£> pfu:•aai tic or potentially 

pathor'!en1c. When found they r.er,e ullual ly· present in large 

m.unbern .. 

AtJ hae been eta.ted be!·o:re. no atreptococci were 

ieola ted trom the sau1ples examined 1n the present work. 'r'hle 

1s no·t surprising ror· 1 t nmat be rem.t)m.bered · thet all the 

I I 

~ 

cows in the herd had been under constant veter1na1•:1 obaerve

tion tor fl!everal yea.rs and t'het direct rd.croecoptc examina

tion ot the berd milk was made daily. There was no di:eflcul ty, 

h.eretore, 1n excl'Udiag from. the gro1.1p of cows used ror 

thie work, any animals which on any oceaulon had ehown 

c,ymptoms ot udder diueeee or abnorr.aal secretion .. 

Rod ,FO£!!. 

~~Yc~na ( 1918n) deec:t•i.bed a nwabex- or Oram ... poeitive 

abortuo•like orgunisms to wh1ch she £ave the name aecter1u 

l1;>olyt1cus. The.Y we,:e preaent in 2; .. ,"~ ot eamplee i":ro. 

161 cowa. The p~e&en.oe ol' e1tt1lar bE1cter1a 1n m11k wa. 

loter r,epo,rted by Steck ( 1~1-; 1 ,,. Dorner- ( 1~no ) found that 

bia sruuples oo.ntalned rode o!' thill type in 34 . S~ of' ceaea 

hen examined by the .~urr1 alant method end. in 8 .8fl or 

c~atu, by Uie atanclard agar plate method. In hi& leiter 

wort in 8w1 ta:.erlend he toun<t the rode in 15. 4~ of. th 

nwnplea e~~•ined by th~ Bu~ri method. In the present work 

rode of' thia t,1pe were found 1n aumbers varying t.rom 1 to 

25% in 40% of the raw and peateur1se4 1nilk eampleo. It i& 

a1,pei•ent that the rode were able to w-1 th&tancl pAoteur1sa

t1on at t4'5°F. t'or ,)0 mina • .Oeteiled cha.rs.oter1et1cs or 
the oJ•ganterna a.re g1 ven 1n Table ,av. 

. n~1C;t,tt;RIO:LOQ;ICAL EXAM!t.;Aj:,lJ.·N.,OlP Taf'~ CHgJ;U~. 

A _pe1r ot rorr: , 2cal:pel and. a cheese tttr1er 0 

re eter-il1!led in boiling water for- f.t ve minutes. Tb 

lai:•d was removed fro l aren on the aid.e o:e the chees 



and t ne rtnd treated with trong solutton of hypochlorite. 

By weane of' the acelpel end rorcepe e portion of the r1nd 

about 1/8 1* in th1eknese ••e raissec.l o.nd 'the cooled trier 

inserted. A plug was drawn, the outer hnl:f' inch wee dt"

cer-ded and ·the r·emeinder waa ·placed 1n a ster1le 

1:Jott 1e. The plug hole vuu, !'illed \Yith snelted ;paraffin. wax 

and the rind waa re1placed. 8ubeequont plugs were taken 

t intervals round the cirommterence ot the oheeae obo11t 

one third of thb dietenee f7r·om either end. In oi-der to 

p1•eve:nt contam.1nat1on, the plug 

xomine.tlon war~ apeced an \'!idel 

taken tor b&cteriologicel 

arit. as possible 

r chemical analysis. 

nd 

lwaye d 

tho B 

11 bet' ore those u~ed Por 

x•eason, ot 1101:•e um two bA.otex•1ologica1 examine-

tions were per.tormed on EWY one cr,eee:e; other cheeses in 

the same seri.eo wer-e ueed for further examinations. For 

moat of' the bacter.1olog1cal ex.am1netiona two plugs repr-tlsent-

1.ng a to·tal of 20 ·- 25 grroe. were tak(m for eech examine-

tion. In tho late~ examinations on.ly one plu Ae uaed. 

he "trier,H used reached to the centre of tho cheese. 

.. cte-c1oloa1cel ~,!!1..m1.r:wtJQrL 

The cheeaee were exnmlned at 2 daye, 6 ch • .,.;, • 

H, dftYe, 't month and 2 months. · The sample plugs 10 eech 

oase we1•e thoro11sblv g;round in a eterilo aiortar with 100 

c.c. or sterile water et approximately ,Jo0o., cere ·oein 

taken to avo.14 contamination. the emulaton so obtained 

was tr-ens.fer~ed to a etor11~ rubber- stoppered bottle. 

Total and voltlt1le acid production o ie mixture or organ-

ieme present in 

or ·t c.c. or th 

incubation at 

s previously 4 

i!'loculated 1·:ro 

he che~ee were determtned. by inoculation 

emulsion 1t1to 200 c. c. sterile milk" 

a0 c. and eubaeauent exem1nat1on of' tht:i .ID11k 

cribed. 

the che 

these examination.o a:re 

1tb1.1gar•~ tube& were also 

eomloion. Tho reeul tQ of' both 

.t von 1n Tab lea XIX to XXI ! . 

~ 
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lar 0 

on both caee1n 

1am 

,h e 

d standard 

de.vs at :So0 c. 

l 

re then determined 'b 

use« 1n the exem1natio 

eacn t ype were aleo es'ti 

• 

latvo• 

be.for ... . e or the vorlous tYnea vresent -

1ven in Table III. 

l~• 

rcente.ge D or Bacteria pvesent in 
..........,__.. 

r cen .. .. 
I i 1-15-11i 2 daya l Streptococo1 10 

oooc1 ( u'White 11 ) ~ 

cocci 6 
01111 1 
cci ( 0 Wh1'ten) L.. 

-, .-.- .. 11 1 G dOYe t Streptococai 
1111 
c1 ( 11 Wh'ite") ~ 

1 mont.hi Loctobec1lli 1 
i -

I f 1-29-HJ 2 deys l Streptococc 
1crococo1 ( "Whiten) 

-29-111 H, days Streptococc1 1 
L&.otobsc11 l 

1 i mths Lnctobsc1ll1 

-11t 2 :mthe. Stre;,tococc1 
cilli 

1111 10 
~ l ,. J, 

1111 

f 1-10 -

• . 
t ., 

IIl - . I: J 
L.. 1 

; 
dey 

onth 
f I I . 



,I ,, 
~ 

~---- ·~ · D1atribution 

IV f 1-1-11 I 2 dayst Streptococci 
M1crococci ( 0 ihite") 

1crooocc1 ( 1'Yellow'') 
ii 
Ii 

' i - d - t -·~ ________ , 
I Unn .. 1,telt) 

llow'*) 

-1 .. 11 j i 
1 - 1 

COCCl 
cci ( 0 fh1te") 

-1-11 t 2¼ mthet 

1,a.ctooe.cilli 

Laotobacill1 

1-~1-·t 't 
" 

~ de.ye I 8treptococo1 

II . 6tre1>tococc1 

before, repreeentati or eech 

0 n 

lo 

net biOCuicu,,.i..., 

·he reeul 

Charao 

in 

h 

11 

0 

1.z 

don to caoei 

lOP:Y; oultu 

·ould be studi 

i 1 I 

v. 
l 

04,-~CUJ. ... UW .ft• 

0 

i 

in detail .. 
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L.. 1 

C 

heese: 2-1s;-11 Age: Hi. do.Ya• 

rpnology: (e) Casein 

imately 2 to ' /--- by o .. a to 1 r, 
.d el1ght'ly C..il'Vt<t('?. .Majori 

• long and very long chain 
11 t 

(b) Milk. 

- - - ; 
;I - a • .. • • 

C 
of 2, } und 4. 

Casein agar: Oood growth 1n 2 doys .. At 
phcr1cel colony wi 

t. 

. 
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!ABLE XXIV (Continued ' 

il'k: Smooth clot 1n 

.cid produced: o. ('I() T>er oent 

olntile eo1d 'Droduaed: 0 .1 

tage vol.A/A: 2,., 

• • 

tton or Sugorsi 

I 
I 
.I - -
;t 
I - -
I - • I 
i 
i 
t -• 

... .... + 

- - - + 
- - ♦ 

- - ♦ 
- + 

2-15-11 • 

I 

• - ;+ + 
i 
I ♦ + - .. 
' -, 

... I+ • 
• 

• 

hology: (a) Oo.eeiu G!!o<U. 

t 

• ... L.. t + 
I 

I.. I+ 
; + 

+ ♦ I + 
♦ +; ♦ 

' 

+ 

. L 

..L 

Ci 

- l,.. .. .,. 
I -, 

_,_ - - + 
.. ' -- - .. 

• - I - ...., .. 

Age; 1 month. 

to 2. S /A' by t )A-- ; etra1ght. 
umber or chains O: ~ ~ end J,. • 

lightly tw.1.e 

(b) 1411k. 

ods a to 2.; J" by 1,µ., 
ightly curved; \ _oo 

: atr~ight and 

in length. Majority 
188 O... .,_ o;.1u-.A ,1 • 

Caeein sRer: Good .:rowth 
, 

11k: Clot 1n 6 d....,. Q. 

id PrOdUC$th 0 .47 per cent , 

Cld produced: 

rcentsge vol.A/A: 7.4 " tt 
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Ch.araote~e or organ1amo isolated :rr 
n\...-...-.H. .. TI -.:. 

C :. 

♦ i-29 - '111"' Age; 1, month .... 
• 

orpnology: ( a) Ceee1n. 1-;;~c:u.-. 

' b) J.Ul .... 

)A' t>Y g . o to 1,,-U- • A amol 
iated cha:tna o·. t ,and } • 

in ager: Good growth 1n 2 cayn. At.; doya colo 
i tb. entire mersdn. - 1,6 1 r -

ilk: Clot .u 7 .... u.,. .... 

cid produ.ced: c.1, per a ... ~ .... 

Voletile acid produced: . o. 1 

vol.A/ A: 16. 0 n 

rmentation or eugsre: 

I - - - - 1 1 I + -, - - - ... L L -I + I - - - ... ♦ + -I + 
+ - I - - - - ♦ + - - - - + + I + -1 

I 

D. 

: 3-29 -11. 

orphology: {a) Ceoein ager. 

od.,. ... 
tw1ated. 

{1b) Mil.,.. 

·-oo..a , y, 
ChtJ1H 

+ ... 
+ 
+ 
♦ 

• 

1' 

+ L j ... + + ..;f - -j ._ L. I ♦ + ♦ - -I i 
♦ +I .. ,t, +- 1. - -I ... + , + + + ... - -,,i, 

+ + I + + + ..! .. - ... 

, 2 rnonthc. 

/"'- by _ 0 . 8 to 1r, : man 
· ·11 ted chain , .. 

0 • ' /0 • 0 lo 

--- + 
- + - + 
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lk: 

lat11 

rcent 

• • 

lot 1n 

ced: 

ucea.: 

1 
J 
f 
t 

I 

' 

ol. 

ion o u 

,, 

t.. .. .. - ... ·- ..... -- ... : .. -- - - -t 
I ..., - - ..,.. ...., . - -
~ 

Or 

. . 

• 

(pgntinued} 

e. 

o. per cent • 

,, . .. " 

t 
• • l-

- f 
... + - - l ♦ + + ,t - .. + ... 

l 
♦ L - • ♦ ♦ 

♦ -·♦ I + + 
I 

Cheese: 3-29-11-

r l • • 

Oasei11 age,r: 

ilk: 

cid produced: 

) C l 

) liil~. 

• 

•'.J to 
ht .. 

2 and ;. 

• ') ;,v 
o chn 

Good growth ln 2 daYa. 

opaque .. 

Clo .. 4 .... "" ... a.Y .... 

0.55 per cent. 

latile acid produc ......... 

rcentoge vol.A/A: 1 .... . 

I 
L 1_ 

I 
♦ l f 

l 
,♦ • t. 

+ : • +. + t • 

y . ~ 
" 

,not via1ble in 
lony; at 
h undulate to 

t 
1 1 .. i L -f 
+ L.. - t • + -'- - t ... -
+ .. - '+ ... + - . ... -• t 

.ont 

ry, · 

0 
~ 

At ·,; daYe ar.:ial~, 
ir 
0 

... -
-
-

• 
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• \ ¥VJ.I. '-'~••'-41¥...._,) 
~·~ 

t1on or sugars: 

• t::: I 
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t 
t 
• t 
I 
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• t 

' ' f I 
L 1 ...L - I .L ~ L 

• • ,- - - - - + ... I ♦ f' ... ..J- l 

• - - - - .. - : + + + ... f . - t 
f - - - - ... + -•+ ·+ + ·t t 
I t 1 
t - - - - .... + ..,. I+ + + ""t • • 

:::·ct ......... ~ .. .., .. ~ .... • 

: 

0 . . 

: 

-'J ·1. 

• 

(b) Mil~. 

• 
rou 

lk: Clot 1·n 7 v..p;,...,. 

cid produced: 0.71 per cent. 

Voletile ao1d produced: Q l'!l'"l ,~ It 
• 

ge vol. A. A: 3. ,:'\ " ft 

rmen t n t -

• • 
f 
t 
I 
I 
I 

• t 

t 
4 
J J . ' - ... - - - - -, - - .. 
r r L. i 1 I ... - - - - L -, 
t - - - - - ♦ 

-· ♦ + + I t 
. , - - - - - ,,I, ... t + + + t • t - - - - - + • - t + + + 
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1: 
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L f 

♦• I 
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+ + 
♦ + 
+ + 
♦ + 
+ + 
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1 
1 
l. 

+ 
+ 

t -• -• -. --· • -• • -, -• 

• 5 'tO \ • _r • 
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I - ... + ..... -- - ... -{ .. 1 + ... -• - ♦ + ➔ -t - ... + , ... 

-

t 
t 

-
.. 
-
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• 

1 1-40 -1 

hology; ( e) ceee1n eger 

- -
~by ~ • a number .Mnnl'!Fu•-. 

o rl coc 1. 
ohoino. 

( b) Mil ... 

nd 
na •i\• 

many tw1Gted,. 

; Oood srowth 1n} dnye. At 5 deys opaque, 
1cel colony •1th entire mnrgin. 

in 4 _....,0-;il • 

• 

I ♦ lO l 
Qi) • 8 4) I 
GI ., tQ t 

c n I t.. Cl 0\ 
.d 
9 Q ... .... 
·+1 ' Vi) 
(1) 0) -t i 

I "" - ... - 1 L - '+ + + , i+ + + -i- - - '--I -, . I - - ... - + + + ♦ • + + - t - - - ◄ t - • /... • + • .. - .. + + - t+ + + L t + + ,.., - . - - - ◄ . - + • ... + t + ♦ 
1 

I - - e.· - + - t+ + + - t - - -- - - ♦ + - .. + ♦ + t + + ·+ ... l ·-• • l 

• 

: 1-10-1 Age~ 1v ... u.,. .... 

phology: (a) Ccsein 

Roda 2 to ~ by C.8 ·to 1r : 
rrtne '-· hie:ly singly: ,t ew short 
1 
t 

) M1lk .. 

- . - . .,.. - - ... numerou • I . . ,.. 

in. Mar: Good m-owth in 2 days. At 5 daye whitish, 
l colony with entiY> 

n~ 
. clot 1n Ii. d . 
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( 
-· ·- ·- ··· · 

cld pt-oduced: o. 5; per ce ...... 

oletilc acid produced: - -

A: '16 .7 
,, 

• • 

() 
t> :1 (.) 0 ~ g ;(;; ~ 0 • ► ,f,.) 1C CD I ·u ..., ... ~ t i-1 

,.., 
~,4 .., 

d ' ?a 
,-f ~ Q f""1 ,, 0 H ct ,... I t) M Q L l •t:' ~ IS M 

M ' I • --, 
t t 
I - - - - - 1 - '+ + + 

_,, 
+ ..L -. - - -' t ' l 

7 t! t - ... - - - + - t ♦ + ♦ I.- • ♦ + ♦ -- t ... 
I - {+ ' • t - - - ... - + + ♦ L ti" + + -. -
f ... - - ,_ ... + - •♦ + ... ••♦ + + -.... - - + : - • • • - - - - + - t+ + + + i + + + -l - - -I • t 

Ci. 

taoleted end .atudi 
1th the .a tart . . 

chemical 
cid end volati'l 
iv -

. 0.5~ ·~r cent . • 
• 0 . 008" • 

nttuse VOl.A/ .At l. t. If ff 

to.ti on of' ·sugarc: 

• I 

G) ' '-1 • 
OJ 8 f 
8 ,,.. : 
'"' C) "" : re ~ t 
.l1 ~ ., 
____,J, 

J 
L t 
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• 

ters o 

.VII. 

ol 
V 

• 

0 

1-1-11- Age; 2½ montu"'". 

rono1ogy; ( e) Ceae1n Ul!"', U ... 

to 2. j ,,,.w by 1 to 1 
• :Numoro.10 twiated 
lf.J e emall number o 

twisted chains. 

(b) M1lk. 

1/4 : etratght 
~' .. -~ell .numb -

chc1na of 2 end ✓• 

Casein agar: Good growth in 2 aeys. At. 5 days opequ...,, 
colon 

• clot in, daye • • 

id 1>roduoed1 C>.5J 'POl' oent. 

olatile e.cid m-oducea: ' • 0 J+.I+-

ion oz: sugars: 

I I • I 

• t 
I 
* ,.-4 

t t. 
t Q 
t () 

' t-i ..... 
g 

t i t 
L 1 t .L. - ' ... ..l- 1 • -+ • + + ' -. - ·-- - - - 4~ + .. .... 

I + + . I ♦ + + _, - -..&.. • • - - + ·+ ... t ♦ + + .. 1+ ... + t • - -
+ I + : + L : .. - - - • - a+ ♦ • • + . - - - - + + - t+ + + I + ;f, ... i - -' + • ♦ 

I • t 

or:t)nology: Gram-poai t t v ~ OOCCU£1 'r- 1n diameter. 

Casein agar: Luxuriant growth; .colon.y 1 
opaque, glistening with en 

Litmus milk: Slow growth; no change in 11t '-'v.ro• 

low l1gucrectt ......... 

le: Poeit1 vo. 

-- + - + 

-
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ttecked 
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id growtb 
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IL. 
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,number or etreptococcl were 1soleted an 

died .fully. All were found to be identical with th 

ter organism 1n tlOX-Dhologicol. cultural end 'biochemical 

• 1'he auger terme.ntet1on end acid and volet1 

014 reoulta. of one or the culturee are given belvw-

d 1>roducedi o. ,64 ,pe~ cent. 

ilo acid prod.u.ced: 0 .Dl'Y 

ntoge vol. A/A: 2. '1' '" 

ntatlon ot· eugorn: 

-• i 
'I 0 I 
I C: \ ~ Cl.> ' .f ~ ~ tl ~ C) I 

I 
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10 () ,.a e ~ ! 
ot 
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t • 
i ' I l 
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t 
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• -
t f .1rst it ·wne intended to d1f.rerent.18te 

,lt\Ctobsc1ll1 fount! in the cheoae into: various epec1 

ocording to morphology and colony oharac 

ouncl to be 1cpose1ble for there 'l'1C.e a 4ec1d 

nconatonoy 1n tho morphological ehru~ectera or the •ec111~. 

her ,. in the ebeence or important de'ta such ao the typ 

or lactic ecid .Producecl and tbe cmount of sol 

no 01 troeen ror-med in milk 1t woe not possible to eepo1·-

ate tne orgen1eins into apeciea dependinR on their b1o-

10t:ics. All that can be oeid or tb 

herefore. is that they ell belon 

to 'tho gonuo Streptobscter1wn {Orla-Jeneen 1919). tz.'111 

olaes1r1cetion was made on the bash~ or the optimum p:rowth 

lo,rer then thet of tho T.hermobocteri 

on the t'er.tnentatton. or aa1101n anct oboenc 

ion which d1!"ferenti,Jte0 them from the Betabaoter-1 

he r•eaulta t'or eaoh cheese will now be reviewed 10. detail , 

o.z.iaed m1lk used 1n tne 111an111~nctur -
th1& group of cheeeoe gave e count ot· 2'.} to 92 booteri 

cubic cent.tmetl'e, approximately ~Q,t of which wer 

''Yellow{' and 20% we1·e "Uhi te" m1eroeooc1. After two days 

the cheese was composed of' atreptococci 

tQgether with leae thnn 1% of 0 Wh1te" micl'ocoeai Arte 

nine days lsctobaoilli wore pr~sent to tb.e ·e.xtent ..,. • .'J-W • 

"-1e obe.ervat1on was eonf1l'med by tile 1no1"ee.se in the total 

nd volatile acid .f1gure6 in the milk culture or th 

nle1on mode at th1o time, for it wos at·t.erwarae rou 

thet ·moat of tho lsotobac1ll1 prer.eat 1n the cheeeea tP:.av 
all 

'Volatile acid .figures• while/ the streptococci ,:.;ave lo 

.. The otreptococci etill pred.omtneted in t 

cheese ond only one colony or m1crococol wae found. Aft 

16 da,ye •iwhlte" ti1orocoeci still pers1eted in ve~y etc.all 

ile loctobac1111 conot1 tuted 70i or the t'lo,.·Q• 

n OP:tiait"ontll'~ very ropi 



• 

It shoult.'l ., howeve:r, be borne in mind tho.t the 
treptococo1 at thie period were ay1ng ootl that the tot 
umber or coloniea was 41m1niehing. Ttrie -ractor accounted 

_ rtly :f!or t.ha 1,1cr~asa in percentage of la.ctobftcilli. 
In all the e.'lpcr-1.mento it wee ·found tnat tbe numbers 
oolonies on the plsteo decreaaea progressivel 
t 1rst two or th:ree weeks after the nianuff:lcture or the cheese. 
Thereaf'ter thf'J numbers incresoed 
·period of examination ( 2i• m.onthe). Tho meth 
ine: eolon1ea by smearing loopfulo on platee 1 
aomewhat r-ough:, but, 1 t 1s s. 

hich seems to have proved ssti 
1ons,, 

te:r one n1onth the :!'lort consiated entirely ot 

laotobaa1ll1. ~h1 r-ou:p ot cheeeea thus showed e mo 

id d1eappeerllnce ot the streptococci which e 01:iaer,reel 

ur1 .. he work. he 1ne the pro.portion of lacto-

bacilli was corroborated at eooh etege by en 1nc~Q in 

totel acid and VO•le.t1le ao1d tigu.rea it't m1lit oultur-ee made 

rom the ch-eeee em.nlston. 

Arter two montha th 

ot .leoto·bac111i and the totnl 

.lora &till coneiFJted ent'i rel 

d volat.11 

urther incre 

1d oduction 

in ·th ilk culturt, ahowed 

The auscr termentotiona gt ven. by the cheese emul •-

lone a:re given 1n Ttfb le XI..,.. re uot sown .rro 

th liei .. emulolons. but 1 t will be noticed th he 

nismo in the t J+ dsy emultJio~ .rer:mer,ted aacche1·0-oe £:.nd 

licin ren<lilY ond sor•b1 t.e .and ma.nn1 te mo1,e elowly. Loter 
"' .... ulsione from this g~oup or cheeses gave a more rapid 

rme.nt~rtion or oorbi'te and meit1nite. .It will 'be t-4!rmen1bered 

that the original starter orgon.1sm we.a uru/ble to c¼ttack 

orbite, mannite. sr.icchct-oee end sal.1c1n. If there.tore th 

presence or :m1orococc1 ie neglectet1 (oulY one col 

found. on the plates) the sueor tei-.:nentat1ons mey be taKe 

ae indicating the ,pt-eaenc nd P.:rsaual ·w.ul 't,1p11oation of• 

lactobsc1111 It ound, in ct,. that the sugar· re-

ctiona ot the laotobacill•i 1solotea rrom this cheese in 

ure culture accounted ror t;he f'erment·atlon of aJl t~h 

-.ittaro eXOflpt tiorbi t;e. 

Two ver1et.1e& of loctobae11'l1 (,A end B) Wt'H•e 

olnted and thei:r chru•octer:1.otics o'tucl1.ed 1n detail. '.l'.'ne 
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reaul tz f.u.•e g1 ven in 'l'a'ble XXIV.. Both the organi;)rno ,vere 

clnaaiflad Streptobacter:t~* 

Or-ganla ferment ocharose, :maltose, tose, 

ennlt well ee sll the heXO$eu- the 

four hoxoaeu, gel~cto·ee wus the leeut readily te1--mcnted .• 

!hia latter tact ep1111ea t.o all the lectic ao1d bacteria 

tee ted ,0nd ie in asrec:nen. t with Or 1 ~- Jen.eon• e obaervat·ton 

(1 919 ) thst of the tour bexosea, golactose 1s, aa o rule; 

the leeat ter.monted by the lactic sold baoter1e. Organis 

A a th 1shtH'¾t volat1. le ecid. producer iool lt1:> 

total acid production 1n rnilk "-o rapid and. comparH-

tvely ti.1 • Organi 

H 1aolotod f 

Orguu1a 

i 

Ill .. 

•r•obnbly identic al , 1 tn o 

en ted dextrin und sti,1•ch onl 

n1 

slowly ond almost. rn1led. to etteck e~echarose. It wao. not 

so fiCti-ve an acid produeor- 1n .in1lk and took six 4a.v.s at 

o0 c. to t'orm a clot. Its voll.l.t1le acid production wee 

oomperatively low. 

Tbe onl.1 d1scre_pancy to be obae.rved when th,-

errnentation. rct1ottone) of organ1ems A tm<l B are co 

With th~ 1•oactione of the choes~ emul~J.on 1c itt the matter 

or sot•Lite. Thia 'ltl&Y be due to ft~ilu~e to isolat.e some 

en.ting organism os-, to · ft symbiotic fermentetior1 

o.r aox-btte by the mixture ot orgnniema in the cheese ar.ulo1on. 

The t'ormel' «.xplnnetion would ael!tm t.ho mo.re px-obable since 

1 ll • other gr 0 hees t-bite- nting 

ltictobucilli were found. 

lI. 

The poeteurteed m.1lk used. ,ir1 the. manufacture of 

this group or cheeses contained fro ... 0 5 Ot•g~mi 

cubic centimetre consistinf( or approximately, 

n,.;•etlowtt mlcrocooci, .~8% of "'Whi te'1 miorococci, and ·2, 
or Beo·te.rium. x. 

per 

ter two dBy.e the flo1ln ,of' the cheese was compoetad 
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treptococc1 a '•fhtte"' m1crococc1 • After a1 

lactobac1111 wore preo<tnt to the extent o .... Th 

iorocooe1 hutt dlaappeared, tho remaitd .. ng 80:i~ being atre.i:it(>-

cocci. T totel snd volatile acl or th 11 

oul ture ahow~ en increase. After 16 days lecto1,a101111 

conotituted 9,>J or the f .lo -d there was e. coincident 

increefle 1n th ctd f1Rure or th lk cultul' .... 

.ter 1½ anon.the the flora conai&ted solely or lac.;tobec1111 

nd the volf)t11e acid prodQ.ction in the milk culture reached 

o .. 1 ·1 ?;tt,. 

other cheese oi? the aame group examined when 

2 months old giwe ·1 SJ$ o t.reptocmcc1 bu ,uontho no 

et:reptococc1 ,et-e fotind in th.e s81lle chees .... 

was present 1n the eur1 Although Bacteriu 

ilk it wo.s never iaolated rro ny of the cheesee of' 'th1a 

group or indeed t'roin any cheese ".:\rhatever made during the 

course or the work. Tl'ri~ is not nl together aurpria1;ng -when 

·the charecter1atica or the orga.n.hun ere com1icter-3d ( Table 

IV). It gt-ew very poorly in milk end eowrt.imes f'a1 

to &tow ai 't.osether. Sven at 22°0. 1te growth wan very slo 

(ito o_il timum tem_peretuz~e was ,o --,7°0~ ). ao that at 15.;0 0., 

th& r11Jet11nfi tempcratur-e ot tho eheeee, gt"owth 1n the not 

ery revou.r•able medium would pi-·o·bably fail ver.Y 600(1. 

Tho auger entetions of the che et1uls1ons 

nd the total, ead volst1le 

or the cheese emuls1one, ,1 

ct ion. ·1n milk c,Jl t 1.re 

1n ritted in with th ~du&l 

rise tn niunbers of' lactoboe1111. 

i'ou.r strains o,t lllcto'bac'illi o, D. E nod F wel'e 

isolatod and studied in detail. Organ1am. C wse cheracter-

ized 'by i ta f'ermentatlon of sorb1 te and 'by hi;Jh ac.1.<1' arid 

volatile acid pruductton iri milk. It wae , J>l'Obftbl:; identl-

cal with org~n1sm o iaoltited ft•om Cheese III. 

Organism D differed marked ly rro 11 the other 

lactobeeill.1 whic e isolated. It was cl'lor 1 
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. t· :, .. 

by the natux-e of 1te colony on c~,se1n ogar, 1 to ir.orpholorn; 

in m1lk cul tux•ee • 1 ts t'ermentotion of '1 nulin end i to low 

vo1otlle ~c.id product:ion. It wao the moot acttve total 

c1u pt•otil1cer of' ,111 'the lactobac1111. It pP~t:'er.red 

Hltoee and lactooe and tnoked enccharoae only a1owl$. 

Orgvn1sm I:~ elot ted ~1.l'k onlt tar t 

o0 c. 21 da t 22°0. Its volat.1 l c,td prot,uction 

a relatively .high. The organtnm ahowed s prefe:renc 

t'ox• iu1cchax•ooe ond mal tone and .fermented loctoee onl. 

lowly. It d.!d not ettack aorb1.,...,. 

rgan1em F -wae characterized by rapid, rermenT.M-

t1on of lactose, r;low :fermentation ot mol toee a..nd t·efur,el 

to attack .aocobnroee. It waa a high ocid producer ·but 

or.med only eme.J.l a.,, :>1.mt~ o:t voltitilo acid .. 

It will be ooeorved that tbe 1 i er c;heeae 

muls1o.n rxnented :ret'f'1nosf1, dex.trin e.ud eterch, where 

no o ni capable ot ferment1 heaa euger re ever 

iooloted. 'No ·oaoter1a. how& , were isolated until e 

chec-s aa tt months old, lt appears probable thererore 

hat the Qrg&t1i capable !"e:rmenti 

sugaro died out in tht.i cheeee or became 

that tnav eocu.ped obEH!tvation .. 

~ll~ lII. 

hefle three 

ew in ou.mocr 

'lh~ ptiDteurieed tn1lk contnlned .Oi,lpr.oxtmatel · 

'}8- OJ"iSnlett:s per C1.lbi,c cent1metl'3 cona1st1n~ o 

0 Ye l low~ mtcroeocc1, lees tben 1% "Yhiteu m1crococo1 and 

le han 1 ;,; Booter1 x. 
After two (lnys the che t'lore conoi&ted ,ilmo.st 

nt1i·ely ot atreutococci wt th loos than H! of' lectobac1111. 

The pN!tH!Sn<Ut o he l:;.ictobacti.ll accon.nt.ecs ror 

the fermentation or mannita end oa'ccharoee by the c, 

"mnls1on and the Protluct'lon of ~ .. ler1N~ prop-:>rtion or 11ole .. 

1le ecld ln the m11k cuJture. 

After· ·1 ti daya the lnctobae111i .hod ir~<:reaeed to 
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1 Q•{. of the total f•lora and the t-?tal and volatile acid 

p1-r>1:luct.1an e.howed an 1nerea:ae. Afte:r one m.onth the 

±,loi•a conatoted. of 20% lnct(')'bacilli end ao~ .::,traptococci. 

h!.iC1"ococc1 and B»oterium X were not t"oimd -tn any exeruintt

tion ot tltia g:roup •or cheeai,s. The st.:reptococci r ere1&ted 

in sreate1,. numnere and p:renumably f or ti lon,ger per•io<l then 

in any o!' tho other fJ:roupa o f cheeses.. It 18 :interesting 

to .note thtlt in rill the groups of oheeae there i& 001•1•el"

t1on between the rate ot.· disappearance ot' tha t.1t.re ptococoi 

an<J. the ac t1 vi ty o.f• the o tarter in tbe vat and a l aQ between 

the :rate ot' d1eappe.erance and the 1noist\1r•e con tent of' the 

ch.eose .. 

The total and. volAtile ec1d r 1gurea et1<l the 

SUEr.tJf' termentetions cori,eepon4ed wl th the p:reaenoe end 

rsdual in.c.reaoe or· lactc-oacll l 1 in the cheese. After 

two cl.aye ma.nn1 te etnd S E.\CChmx-01H~ were f' e:rmentf.~d slowly 

bile the f'cn,•.wentotlon c,C oelicin was. 1ndica.ted. Atter 

ye the :r:-ete or fer11entatio.l.l of.' manni te ond: saocharose 

bud 1nore"aed and. eorbt te fmd irnl1c1n were der 'lni telY 

ermentea. 

Two stx•aine of' lt1ctobacil.li to and. H) were 

i.solated and studied in detail.. Both or these rrtra1n. 

&1,1,peai" to be identical with etra1n.s 1.5ole.t,td :rrom Obeeue 

II - orga.n1i:uu G was ident1e~1 with orsaulem. o and organ1e 

U with E .. 

Tho euga1• fermen.tattona of the cheese emulc1on 

ere completely accoun.tf~d t or by the :f'ermentatior.1.a 1>roduced 

bY the orsuniome i~)ol~ted, 

Qt)~uu~e 1!• 

The :paet.eurlee4 milk conteined t\P.PMXimately 

690 organisms per cubio <!C'H\tbrntrc . cone1st1ng or S, 5"· 

'lfYe1low 0 raic:.rococei ,~,n,l S"'i!, uwhi te'1 microooccL 

Alter two :t'lora of the clwese <!O:Oal.at.ed 

or b0% streptococci, 2 t¢ '' Ye I low1
i mtcroaocoi rt a.nd ~8J ''White'' 

'L.,...i 
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1crococo1 me.n.v of' 't\'hich developed. a .f rd.nt t .1.ngt~ o 

yellow. At' ter &1x days 97ril of etre ►•tocoec1, 2~ of ttWhit.-u 

na. leas thari i % of uyellowH micx•ocoeci wer·~ rounl,£, 

~t tlr 16 4ays lactot>eCil'li were !)resent to the 

xtent of ;oz. 'I't.e:re wa.a .a co1nciclcnt 1ncreose in the 

olot11e oc1d f1gure in t he milk ct1'1 ture. 

ter 1 month the laotobeo1111 eonstit.ut 
-

or the .f lora while erter- 2~ months lectob,ac1111 ,1ere 

,p.reuent in i;>\Jx•e culture. 

rr1!s oup or chees~ he f:trnt de and 

unfortunately the ,!tr reactlone wore aot ctJrrted o 

1ntil ine cheeae woe 2 ont,1s old, ,Qn.l. one cul tur-.., , 
eo 1solated. The o.rgen1tna cheraoter1zed. 'b:Y very slow 

fo:rr:u,ntation or 1• 

.Qheece V. 

1notle. 

e wss the last made. It was not com-

pletely e.xaur1nell becaase or leek or tirue and 

.r-c, too m~n.isl'e to ·be included .in the Tsblei:,. 

urieed mllk contain 2 •1)R 01• 

e r lt 

1 

per cub1o centi' e consi stin, 0% t'Yel low-0 aad , ol'!l 
I! 1te" mlcrococc1. 

:rte.r 2 d~ n. rter 6 d the f'lora of the 

cheese consinted $rltirel.v of streptococci. 

n.mcpl;Qg, 

o plu e~c h1ns to the contre or the ch 

wex•o drawn at point('! on the c1rcum.rerence on•~-thtrd th 

.heisbt t'J'Oilt either end and were pl11ced in an air-tign 

e 

.. ample bottle,. '111'!.e plugs rai,1d'l 

a a dry mo~tax-, cut into ema'll pt.ec 

ound to 0 p~ufte 

eane o 

palette kni f'e end tran.e!'or-red 'i diately to the ple 

bottle, Analyais wee ca1;<ried out immedietely. All 

eterm1na.t1-on one in d.upl:1.cate. hen uneat1sfact 
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u~l1cateG were obtained, the determinetion 

~i!!.Y~ • 
'OX' tne determination ot• •oisture t.'tte vaou 

thod of the ltieiV Zoalcnd De.1ry Science AtUJOC1atton we.a 

employed. 

d. 

The. sample c, or; Krmme) wes accurately weighed 

into e tlut-bottomrHl ;o znl. fl'lesk. The upper 'portion o 

ho neck or the .f laeR wee caref'ull8 v,iped before the 

rh laak placed in te oven elghi 

ror a houre, 

timEUl dur1 

C air bein~ blown t 'h~OUf{h aeveral 

veeuu 

this :period. I 

mi heated fo:-

th 

ur.th"'• 

ttoche<l to u 

hours..,. The :f'laa 

waa el'lowed ·to cool in o deaicot.ttor 13,nd wei~hed. The 

ercentege moiaturo content wao o~l the lo.., . 

or we.1.s·t1t and the weight 0£ cneeae tE:ken. 

..J. 

The eample (about 1.; «Jr11m.a) w ocuratoly 

weighed into an e1ttr~ction tube. Plve o.c. or distilled 

tor, HJ c. o, o1! concentrAted hydrochloric acid ana a 

all -Piece o;t' tile w~r-e t-dded 6 Tho tube wse herJted 

over e sant"l-botb unt11 all t.he cheese had d1eoolve ... , 

p.t•od~o1.n6 a cleot- p1t1k oi- light ·orown ag,ucous layer. Tne 

ix.tu.re Via& cooled aud the tat. was e~trected r1coordin 

to the Werua1·-Sctnn1d procedure. 

Tho percentng~ o t 1·trogen 

by 'I.he KJeld&hl method Oil & portion ( about 

"~ term.tned 

.. rem) or th 

rop(¼r-ed le, aa,ro11:ro\.m iodide 'being usod es ·the cet2'1l:-

lyat. Tbe percentage ot p~otetn was calculated from the 

tot~l nitrogen content, ue1 he factor 6. ,a. 
§21Ub!!.. 

rrom let:tns- bo·ttle the pN:,:per-ed sa.rrrpl 

(about 5 gr•ema) wea weighed occurAtely into ~ clean d 

ortar. The mo1'tor w~s placed in ter--bat.u maintained 

, ..... 
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at 60° c.. 8y m 

a tex· at 60°0. we 

u pipette 25 eic. or dtat111ed 

dded and the che round very 

thoroughly un\il complete mixlng wee obt81ned, Another 

~; o. c . or d1at·1lled water were a.dded and tb e srindh10o 

repeated.. 50 c. a. ot· weter •ere added w1 th ~urther 

g~lnding. The resultant mixture was t1ltered twice 

tht>ough dry tilt nd 20 c . c.. ot the f'1ltr were 

used r or each ltjeldahl determ1nat10l"1. The :p.orcenta~. 

o.r to tel nt trogcn present as soluble nt trogen • 

~.-:,1eulated from the totel nitrogen ~nd soluble n.1 trogen 

f' l&uree .. 

.§alt. 

'he aal t cont.ent was determinocl by the method 

deocribed by McDowell and Whelan (19,t 1 . 

QH1™ICAL, EJCA,/I~A~.lON OJ? X!:T§ Qjf§ES'":' .. 

An. ettem,pt wee made ·to follow by chemical 

enolys1e the »ros~ee$ or r1pen1ns or the chee lthou 

ore detailed ~nelya1a ot the protein changea would 

have baen desirable, o.n oppox-tuni t y ot dG1ng tli1 id .not 

present 1 tsel.1. • The cheeaee, when five day& old, were 

nolysed. for content of: l!l01sture, :·et, salh totel 

nitrogen snd no'lublo nitrogen. The percent or protein, 

the soluble n1 t ·rog<;,n expr-eased es e peu,oeutoge or tne 

total n1trogon,. and tlle percentage ot fat ln the watet•

ree aolide were calculated fro~ thmJe figures .. 

urther Ctit1:netionc of the solubl$ nitrogen and 

total nitrogen contente or the cheeee were carried. out, 

nt IHtr1ode ot: 19 <leyst , , doyo, tlnd 2 monthn after monu.-

··aotnre. oioture, soluble ni t:rogen, end tote.l n1 trogen 

a.eterminntione -we:r•e og.m,tn 

S months 014. 

de wh \\'tn the cheese& were u or 

The r·,u1ul to ot the che:aical exwainations are 

roaented in Tables IX to III. he soluble n:t tz•ogen, 

..... , 
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total niti-ogen figures, mey 'be compared with figures ror 

• normal Cheddel... ohaese ( eee end of Tebl e XXIX} • 

I!Q!}lttoa. 

he chemiosl compoei t1on of all groupo of' c.H1eenea 

except. Cheese lV 1e noraal in compar1-eon with th ernge 

IV, ooxnpoet tion or Uew Z.&elend Chedder cheese .. he 

however, w~1; not on.ly -pr red from ilk with a high 

cose1n/.t:c.t ratio { o .. 0}) out was eleo ial1gbtly overst1rred 

t rennet1ng, If th t.e;urea :t~or this Chee e neglected, 

it will ·be eet,n that the rat 1n th- ter-rree aoli 

vex-1ed t'rom " to ·j!i..O ~ eent. The pa»centa 01. 

re te111 r,enged from 2; .. 26.'+• while the Dercents1-te o 

ael t varied t.rom 1 ,.it 5 to f. 8c. ,. 

The relative cotiv1ty of' the iilterter in th 

vets 1s evident 1·rom the ms.nu.t"aetu.r-tng records cited in 

Tables V to IX. ,It 1a obvioue that the highest acid.it 

reAohed in the vet oonet1tutoe a rellable index of ~he 

r0te or acid d.evelopmen.t. Ji'or convent.once the lt1ghe&t 

vet ec1ditios,. and the auanti ties ot· rennet ueed ha\'e 

een. included in the Tableo of reeults of chemical .anelya1 .... 

The ,eolut>le nitrogen results show tb,,t the r1Yte 

or <:H:lUein bx•eekdown or nll th~ groupa or ehecses e.xcept 

Cneeee IV 1t- normsl. Chtu,oe rv. however., c'J.tsplayed th 

moat l"~pid riete ot' increeee in eol\lbl e ni t.rogen. o.m.t no 

doubt to the large quantity of' rennu ed. lt 1e also 

evident that the rute eaef.'1n br~Dkdown to o.otersdned 

by the cQmbined influence of th ot1vity of' the stel·ter 

in the vet end ·the quunt1 ty or t'ennet t.u1ed. 

It ha.a been fJb-own that t,he ota1~ter or·€an1sm wao 

non-proteolytic. In op1te of thiQ, compar~1tively mormal 

rote& or casein bre own we.,,e obtained. l--11rtnermox•e; 

1th equal quant:ttiea or ren~et the i~ute or bt•eakdown was 

* ~--igureo kind 
.1.nst1. tute {H . z. ) 

ll-;I)oicy·-aeee'iircb 

'-; 
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i-eatly influenced ·by the t.otivity o:f' the starter. ''rher$ 

ie, therefore, en indication that the more rapid ru.te or 
ceaain breakdown usually obt&ined with o tf,rtera conte:in.in 

1xed !'lorn 1a due to the high acidity pr◊duced rather 

thtm to the preaence of ~roteoltt1o typoa. 
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t t tt 
f l 

~ 
)I 

(h}i ) o.,~1 I -,o-t • 5 deya , , .9i ;.97 t1 I 7 • ' ti ) I t t , . , H o .. , I 
t ! II I 

-1 0 -1 I * ) 
i l 

0 .98 ) c.,a I 
:45 d.o:;a : , .. ,a ' . :38 ft 

j 24, .. 
) u 0.97 } • i I .... H l 

• l .u f 
t . • 

) 
It ) 1 • .56 • ,-,0-1 •6 mthe. t i.. 21 , ... 21 u L}} ' 32 .. , 

t. I . ) n 
1 .. };' } l 

1 • 4. 21 tf ' t • .. • ... 

Highest Vat Aoidtty; 0.75%. Rennet (tl.oee .. ;Per 1000 lbs.): 4.; 

Perc:entege ot :fat in the water-t~ee soli, .... ,>. 



" 65, 

I. 

Ol!EMIQ.Aft ANAfeY§J:1 Of.' QH§Efl§ J;"{. 

at·--~ dfty:CI, 

per oent. ;po.r cent., 

Moisture ,1~80 ,1 .6., 

Fat 2a.44 25.}0 
t ,, . • ~n w ... 1. a .. 

Totel nitrogen 4.4; 
Soluble nitrogen o.. 55 0.5G 

ox-cent age eol N/to tal ..... 

Protein 

alt 1. ,, 1 .,,o 

oietu1._e }1.14 ,1. ,9 

Loas ot moisture 

,2lyb~,e .Nltroee4.,.R9a11J.ta - . 

ean. 

-;7.7 

28.,4. 

45., 

4. 

.,6 
,2 .4 

is. 
L31 

51. 2 

V• 

Cheese: Age f Totel t.-ttt-ogen: 8o1ul,le Rttrogenl!'ercontege , • I • 21£ c11tt. ,mean~ ll9£ 9ent. 11elln. ;&oJi.N.,totel J • • I ~· .. ~ • t t It • t 
; dnye i ~-45 ) 4•'►'i ! o.;g ) o .. ;6 I Ht, 1-t-11 t ) 

• I '1,.4} ) It c.,, ) i • 1 u f 
• t .. J 

, J I 
4-45 ) ,...;,.5 : L04 ) 1.0; ~ 2..,,. -1 -11 , t9 d&ye t J t • 4.45 ) - Ii 1.Q'} ) f 

f • II I 
I I ,1 ' t t 

/+.lt,8 } 
.. ) 1.25 t a-1 ... 11 : ,, <la.re : 4.4-9 tt 1.2; t 

4 .. 50 It 1. 2() ) I 

' t II t 

' ( !t l 
' . . f 

~ 
ll 

1 i 58 ) 1 .. 50 j 
-1-11 f 2i mtna • ,-.,54 .... ;~It . • .,~-~ . l . i 

4.54 II 1~58 ) t • f \t • f i ll • .i 81 t ) ,. tt 
2.05 ) • ... , - 11 t · mths • 4.95 i,.. .. 9€> u 2.07 f 4,i. 7 . ' It • 96 } If 2.c, ) I l f u l • l .. • ~•-:·..-....... 

H1gl1eat Vat Aotdi ty: o .. SoJ. Rennet (t'l.ozs .. pe:r H';QO lbe.) i t .u 

• Percentnse of tat 1n the water-tree solid .... 
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1' 

.QffEMICAL AWAf,Y§IS_ OF CHEgSE V. 

per eent. per cent. mean 

oisture ,,.,4 ,6.J, 3&.4 
Fat 13.29 - ,}.} 

t •. -r. a.. '_Jff>, . 

Total nttx-osen .4-.04 4.05 1t.O 

Soluble n1tr~gen a.5, 0.5} 0.5} 

erce11tage eol.H/total N. 1 }. , 

otein 25.6 

alt 1.69 1.69 1. 

...... J. U 1 ·~ at 5~ mon~b§ * 

oisture 33.43 33.5} ~~-

Loss of moiatur 

Sglubl§ 

Cheeae I Age I Total lU trogen ·» Soluble N1 
I 1:1er cen~. D!ee.n. U per cel}l.,:; 

l f U f 
. I I ~ . U . ) t -1-i1-1 1 9 deye • 4.04 ,...05 " o .;, o.;, i 1;.1 

i • t . . or. !l 5· ic. .) I 
I J 4. ' 1, ,O.. . j J 
I I U I 
i I ii ♦ 

1-;1-1 , 24 daye .' 5 .• 98. ~ 4,.01 11 c., .t9 ~ o.8} • 20. 
c J . Jf · ·7 I 
1 t ~ .• Ott. •• 0 • t 
• t I! t 
I t H · l 

':":)1-1:;½mths.: .r...20) 4.100 1.27) '1,27 • :,0.4 
l t 4.16 ) :: 1.27 ) : 
' i It t 

His heat Vat. Aeidi ty: o. ai..,i. Renn~t (fl. o.zs. per 1000 lba .. } : 4., • 

rcentage of fat in the wete:r-f'ree sol:t.dQ .. 
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The <thees 

7. 
~auLT~. 

ined by two eXJ>erlence<l 

a.er$ af'ter 1, daae~ 1 month, 2 months, 5 monthc. St 

.on th• or~d 1n eome ceaee 

wee _paid to flavour. body an 

onths. Fert1cu16r attention 

xtu:v ...... The peaults are 

ummar.tzed in Tablo 

1onw bed been m~d 

v. As e.oon ee t, h$ .tr:t.n •. xem1nH-

beeae ·,-~s cut in twt> and the 

cu.t eurteoe pho·togr-apb.eu 1n order to obtait1 $ pemenent 

:,eoo:•d oi" the texture. The out cb.eeeee were allowed tt) 

end at ro two d~ya at'ter which time 

be cut eurfaoes wore ~ge1n photo ,med .. The JllOSt 

istn1t'1 •ature t<> be obe d wee the 001tperet1 vel , .. 

loee toxture or all th~ ln pc,1nt 

eooh grot.ip or Ch.eeaeG s}l d1eelooed by the 

t1ona e~• oonaidared belo 

xemin"'-

L 
'tw¢ 4iat!.not r lavcrnr-e wer• not.iced it) oheeuee o.t 

th1a group. lrirtt.ls,. thex-e waa tl ••caramel .. Ol' 11eookod" 

lavour which wa~ 4'etectod at aevot-,:l or the g.?Joda.n 

1nat1ona. Tb1a tlevour aiav h~ve been aue to th 
0 

,,at,ber h1gjl temperature of pasteu:t:4'1aet1on. (1,:,°F (6; .. ,5 c.) 
or i~utea.} Secondly, pecul 1ar ''cowy" o~ ''lhn1mal-

liken odonr woa evt4ent on eever&1 oooeu1ono. Thie tlavou~ 

had ·oeen noticod tn th., vet dux-in.g the u::attut's.cturi,1 

,pt•ocess .and it pcratsted. in the cheese even atte:r 6 JU(lnth 

l t.hongh it waa not datec tea tlt every examination. None 

01· the ohtt$ees 1n the gronp e•er clevoloped tho oba.reoter-

iatic Ohedd.ru.r tlavou.,,. 

The rate of ripening a 1nijd by the 0 1>od••1
i 

ot tho ot1eese was elow during th& 1.'lrst :to·rt.n1ght after 

.me.nurt1cture tmt er t«as oonaidere!.1 n.ormal, Th 

chee ··a e118htly tti r> be et.Jtpectea tt·o 

the le.ck O"'~ i vi ty of the star·ter- -during tha 

or man:u'ftrn tur,;,. 



8 .. 

he texture of' the obf,eae as <Uecloaed by th~· 

lug& dl"awn e.t ver1ouo timea wen very "cloee. 0 When 

cheese No. } of the 8I'OU,P wee cut in two at. an age or 6 

onthe ·three •'eweet-holeo" were observed. A baoteriolow:-

1cal e:xum1nat1on ade b (10 1 except lscto

d ever been found bao1lli could ·be detected. 0 t 

in 'the Ch4'eaes. The cauue of' the hole• ie t hererore 

obeoure. 

Cllee1:10 II. 
Only on one occeeion dur1ng e~ai:ni·netiono at th1 

0 car 1" .flevour tected. The roup or cnoesea w 

pseteur1eat1on t ereturo had been souu,whnt lower 1n th1s 

expc.,r1ment ( u,..7°P.. (6,. s0 c. ) for ;o m.inutea ) .. Although 

mtractare the "cow,y,« .flavour hod been obser 

1t w v1a.entl 

tbe :prev1ou 

ot ao rkod in the cheese ee it was in 

or it was only noticed by tlle 

two ocotu3"1one.. On one occasion or1ly, when the 

chee was; monthe old light Oheddar fl&vour w 

detecte(L 

The ·r 0 i 1Jenl 

ore rapid than Cheeee I duri 

ee determined by 0 ood:lw waa 

the .first fortnisht end 

th~reotter rather Blower. The chem1c$l ~esults, however, 

ohowed that Cheese II lc:,wer in r:1pon1n.g than Cheese 

I thrOughol.l t the wnol e per1o'4. 

The eheeee 

1n texture .. 

s somewhat ttsweet O but vcx-;y close 

Che IlI. 

The milk used 1n thia oX:pertment had been 

peateuriaecl at ·145°.F. (6~ .8°c.) :ror m1na. ,A alight 

11 cooked0 or 11ceremel" flavour woe detect~d in the cheese 

at 16 da~a ·out 1t oubeequently ct,.:teop,_pearea. During a 

later period in the ripening pr~ce bitter flavour 

developed but t hl loo tenaed to d.1 the cheese 

bee older. On one or two oeceeiona ·the gra~ero 



Q ., . 
d.eteetec l~vour w~1ch they deocrio ",p11eno 11'1 

... ... vo,u~ .1:n the eheeee. No <l..ialnfectant except a hypo .... 

ehlori to solution had been uned durint::: the process o • 

.at1Ul"actui0e ao th.et there wse no poaaib111 ty that phenol 

vati ve htt4 ~en 1ncorp4rated. 1n th 

curd. lt 1a well known that eome apore-rorming o~gani 

ro capable o.t .$U'Oduo1 p-cr-eeol or phenol in rnilk • out 

no s1m1lt'r organiome hac:l been 1£;olateii in the preaeut cace. 

rt ia most probable th~r \hat the t'lavou:r uot 

ctually due to phenol bu.t merely bore some resernblana 

to it. 

The most aign1r1cant are in theae cheese 

the ctevclopment oi' a Cheddu;r r.1nvo..1~ Which waa q1.,1 

distinct after 6 months 

'he rate of 1•1pen1 as judged 'b ha ubod 

norinel. 

The te.x:tu very oloao on the whole but on 

Or" two "sweett• holeri> • ealed n the ohaeee was cu·t 

n two. Agrii;n 1t was difficult to t t~or 'theae 

catiable ot t orm1ns 

as 1n th 

Ol19e~! IV:, 

ae holee rot· no o 

quant1t1 been .tound 1n t cneetie. 

The milk u.eed. in t.bin experil!le-nt hcd ·been -PEl"'r.

urlsed at 1i,.5°P.. {'62 .ave. ) !'or 30 minutes. A '*eook..._,:it 

or ~•a~orohed t: !'lavour otioed 1n 'the cheese px•nct1ea1 ly 

nrougnou hole verioa. o 1,.-a. bitter• flavour 

was also present at on~ st 

1t tended to dieappeai~. 

of the r .1 

~•O d.e-veloprnernt of Cbed.dsr flE.'l.vo 

til tho c·heeae weu onths ¢1"". 

he rate ot ripeni OB judged 

ao normo:-t . 

tn r-iod 

ao nottced 

the ~bodyi 

the cheese w~a 1-nc11ned to be eweet ond ita 

texture liu.ie very al 

t 
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f_. 

'he milk used io. tllie exper111ent had ·peen 

pasteurised at o,-,°F. { 62 .8°c.) for :;o minutes. No tr11c .. ., 

or ttcooked 1
' 0r ••ce~ame1° !'lavou ae detected ·1n th<' 

cheeae. Again, bi. ttcr tlavour wee present 4uttin« one 

tage or the r1:r,en1ng prooeaa but diee1;;pear~d aa tla 

cheese grew older. 

.A alight Cheddar flavour developed 1n the cheoeo. 

The ~*te of ripening wee aormel es Judged by the 

body., 

The text\lre wna close st, first but a few nslit 

openings developed leter. 



f1lavour 

a 

Texture 

Co.loux-

Cheese: i-:-1 5-1,,1 • 

levou.r 

Bod 

Texture 

Colour 

lavo 

:Body 

Te.xtu 

)hee.u:, .~-15- 1,1,. 

:'levour 

ody 

Texture 

Colour 

la11our

od 

Text11
"' 

71. 

Gru,ese I· 
' 

Afc«U , 1G dnl~• 

Clean; oherecter1st1c flavour 
note6 1n curd during m,muf'actur..,. 
o Cheddar flavour. 

CUrd.1; very little breakdown; 
el1ght.l.Y 0 ret.ty .. H 

A tew &lit openinsat no mechnnie&l 
openneee. 

81.gh col.our; pe:riHa.ps ·ind 1cat1n 
insufficient ecid. 

,6StH ·1, month .. 

8tt'tH1g ttc~amel.,. f'levot1r. 

reettr.g d.om well} a little crumbly; 
not "fatty. 11 

Voiry oloeeJ lightly merble~. 

omewha.t amber in colou-n• 
to 'be sl1glrtly •tsweet." 

. se: .. 2 

ppear 

ont11a. --
leen; ver,y faint 1'cooked~1 f.'lavoux- .. 

No Chedda:r r- lavour. 

Very good bod,y; ripening well. 

Very close. 

'oor rlavour; 

·e t_J .. !!lQll~!l...E. • 

ether 1•atrong. r 

Tender; e little ndoughy .. i-+ 

Cloae . 

fU.ghly coloured. 

Aset, 5:! onths. ---
Uncle8n." No Cheddar fle•our. 

Smooth. 

numerous 1;eweet-bol ...... "}~ 



---- -- -.-..::1. .5-.. 1 ! . 
lavo 

Oc:l.Y 

TelttU,re 

Colour 

C 

vour 

'8ody 

Texture 

Colou 

0 

Texture 

lavou~ 

(!y 

Texture: 

Colour 

'.ltWOl.lr 

dy 

Textura 

.... t ·t" 

72. 

IY C.Q.!ll:inued) 

... el 1t combined wt th di etinct 
l O flavour. tlo Cheddar flavou~. 

littl 

11t aurtece showing three ';oweet-holee. 
Cloao. 

Too yellow; H,Erweet-11 

,9~E.E.§E __ IJ. 

leen curdy i'lavou .... 
lavou;r .. 

s. 
o cne 

Apparently a 11 t tle "d:rw." 
iz•; much better then 

clo • • lightl rbled. 

little too highly colo1ired . 

'urdy; not clleee.,. 

ritt 

ery ol 

nd tough • 

• 

8. 

r 

0 

t 

Slight •rnnim&l O flt v 'lut•., No Cheddar 
lovou:r. 

Curdy, short; lecking eutf.icient ao1d. 

Close; a number ot "aweet-hols:;..,. 

"Sweett• amber colour. 

Harsh. 

Cloee. 

ot~ Cne r rlaVOU,1.. 



TABLE ._ ~XJ;V , 

Cheeee: .i-~)-11. 
.. I( 

. .11·1~vour 

oay 

Te%ture 

£h f.!L,1-1 .... t. 

le.vour 

d 

Textuz•e 

Colon·• 

r<lavour 

Body 

Texture 

Chee§f'..Li:1.Q-1 .. 

lnvour 

Ody 

xtu.re 

-1,. 

lavou 

od: 

Textui•e 

Colonr 

"A,nima1," w1 th slig 
..'levour. 

, ..... ,.,e~ 7:k. month"'' • ---
"cor l, H 

Norcal; o little ''.sandy. 

Cut au:rrace 
chan.ie(ll 

close .. 

OJlt,s~e IJI. 

howing t•o small 
.oles; othe~wice vex•y 

-~: t 

Curdy. No Cheddar flavour. Semblance 
or• 0 cooked0 :f'lnvou.l'; also aembf'ano 
o'f 11 phemol"' flavour. 

Very good. Bt-eat.1ng down normally. 

Close. One ,el1 t open1nl",,~ 

0 l. 

.ass; ,1 monJh~ .. 

Bitter. Aleo Cheddar fl8V0\1r .. 

Very ~'nice 0 body. 

Very cloee. 

Agg:, H• mon't.hs. 

Very bittet:>. 

St1cky. 

Two ver-y small ali t .open1ne..,~ 

Distinct Cheddar 
&lightly bi ttex•; 
.flavour. 

lavour. A.,tso 
alight 0phenol 1' 

Slightly 

Cut surf' 
ings 
ctio 

.,,~~- tw, 

orreel. 

t1cky. lell broken do 

_ e nu..11b 
1. tau w.1 th c 

\,hie tYJ'.le or openne 
l 0 aweet-hole ... fl 

,. 



C 

lavour 

dy 

Te.:ttur 

• lavo 

Body 

TeJtture 

lavou 

t<:c,(i 

Textur 

lavour 

od:; 

Tex.tu 

1-1-n. 

_, -1 I. 

ne~<HtL ~ •1 -J-1 • 

lavour 

0 

'l'e~tu.re 

Cheee~: ~-,.~11_ .. 

l~vour-

od 

,J+ • 

..... ~ ...... 41.. ~,._,. ..... IV 

Cbeef!l I:i.-

ClE:tan1 insi'pi~. o Cheddar- f' lavo1l •• 

*'Leanioh,. 1' -probably due to low !111.
conten.t. Breek1ng clown normally. 

Very clon,r.;,. lit,;htl:1 t-bled. 

Ag; 1 h • 

li~int 0 cooked •♦ odour; bit te.r t'J.evour, 
;,,ert1ops due to temper-a ture of' 

teuri~ation. 

Oood.; tl little 

Clone. 

0 cooked ~, rlavo 
bitter. 

m1u~ 

nd O<lOU r 

Pf!rnty nn4 

ri clo 

11 bro.Ken down. 

~'1!'!,. 

Ver-y bitter. 

y unu. ·weak. 

Very elo Slightly 0 &wee ..... 

A'~l ·- -·· -·•··-

Scorch 

est 

o Cheddar flavour. 

nd sandy 

010$$1 0 11 ~ 

Cheddar flavour now dovelopi"J.O" 
ht 0 caremel 1) flavour. Bi ttfl!':rnee 
PI; . ~-

t.Y an,d eand 



Textu 

lour 

dy 

Textur 

colour 

t 

'-'U'i;l:g'':f'R ~ ,.; -1, 1 -~ • 

··'L&VOU 

0 

eX'tU: 

,·levoui· 

od 

Textur 

olo 

., . 

cut &urt·ec:e close; lilippearance o,.m~. 
he ubreakll is Oheahire rather than 
hedd. 

Too yello•• eet-lt ......... 

v. 

l Chec1d.ar tlavour. Aloo trace o 
nol" :flavour. 

No 

lose. 

l. 

ndei,. 

Very bitte:.. 

Very nice bony. 

loe .... 

reak1'ng down 

leoo 
Chedd 
leokt 

ctd !'l,wm1r wi'tl'l aembJ.eno 
:tle'four. Ohe 

811Rht b:1.tt 

er:, good bod.,. do ....... 

Cu.t sur!'ece showing t"o li eninr..o. 

l 
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§. 

111 th the object or. eleboret1n("" teclmia_ue 

whereby t.h 

coula b 

Ghedaar c 

ny given ormanium odcled as a atert 

n attemp.t wo.e m~10e to manufactur 

ee under condi t1ons in whiol1 extreneo 

0 n1 could be excluded r i us poosibl .... T 

bocter1olog1cal flora of' the milk wea 'reduc~d t 

a .. ·the .. e woe gooa reason for eupposins t.hst the great 

ort1on of tt1e smal 1 number of bacte.ria present csmi, r .ro 

the udder. A starter consisting of a a1ngle utra1n ;>f' 

lactic at~eptocoeci wae used. The organisms f.ound tn th 

cheeoe immediately after menurecture were excluo1vel 

1ose udder types present or1ginelly tn the milk, together 

th the starter stre1n. Aa the ripening progressed, 

1oms dicapr,eared ancl theJte was e comparatively 

id development of lactobacilli. The presence of th 

latter esn be accountea :t·o:r only .tn two waye: 

( a) Contamination du·r1n~ manurectw1•e. 

b) The presence of lectobecilli 1n the Ol'ig:1.nel 

illc in aueh small numbero that they romaine 

1ndetecte .... 

It io considered thot the letter explanation ia the mo 

lik:elJ. 

The milk ,rned in the monufacture of: the cheese 

ee ,.it.;.icelly drawn end was ·po.steurisod by the holdi 

tbod. Only two gx•ou.pe of 'bacteria were found · 111 both 

the raw end .P£cteur1sed milk &ernpl(~,e, namely, micrococoi 

roda related to Bacterium lipol:vticua (Evans ) . The 

1crococc1 were undoubtedly pr-edocnirumt. They compr1eed 

rom 9~ to 100 per cent . ot" the flora of 'the raw milk 

emplee and rrom 75 to 100 per cent. of the flora. ot the 

citeuriaed m1'lk aample.e. They were f ound 1n small numb 

ring the earl y ato.p;eo ot? rii,eninrr of eome of t he cheeseu, 

~ 



the •1Wh1 t.e 0 type grentl~ <.1utnnmbe1~.1ng the ,iiYellow. tt 

App£:rently the._y were unc1ble to um.l tiply in the o.tt.eese r.or 

ney r&pidl:, d'1.ed out. 

Tb.e rod.a releted ·ttl Bacterium lipolyttcue 

{Evano) were aole to withat en.d the p~ateur1oat1on temper-

turea used. They wePe, however, never 1eoleted :t·rom any 

he choeaea. It was con~luded that they hed little o 

no influence on. the l 1 i :Pen1ng prootHh:i. 

o streptococo1 weN~ t'ound 1n tiHt row and th 

rieed milk ea~ples. The &te:rtex• orgonlsm (So.cremorte) 

wae p1•esent 1n 1e:rge nurnbe:ro 1mmedi1;?tely et'\ter menu.raoture 

but 1 t rapidly died OU t. The re te of' d teappearenc~. 

cori•elated with 4h& activity ot· the ota.rter in the vat 

end the moiat'ure oonten.t or th~ cheese. 

he :moat s1gn1ftcant ·oacteriological featur 

he eppearance and rapid development of le.ctobaCilll in 

ll of the oheeoea. llo laetobaeill.1 ·wer-" round 1n one 

o. o. 01" the _ raw ond i:,aateurtr~ed ~1lk eam.pleu. Th.ore •ms 

little likelihood or contamination during manufacture. 

t waa therefore concluded that lactobec1ll1 were preeent 

in the milk to the extent or· less thfin one per o. e. nnd 

hat they were able to multiply r£tp1dly in the che&ue. 

All the laet.ooac::1111 were member$ ot' the- a:i,:enua at.re-o~o-

beoterium (Crla-Jeneen) . 

·ne chemical oornpoa1 tlon ot the che 

or.:nel in co.inparioon with 'the ev~u·•as:e compo$1 t1on o+• 

.... aland Cheddar ci.leese. Althou.gh the starter o.rgen1mn 

wt1.o non ... proteolyti<~, the retf,t of eoeeitt breakdown ea 

udged by the solubl 1tt·osen conten·t 

teristio Chcdder tl u 

velop t lY extent in nny or the cheeseu. 

l. 

11"d to 
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