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~ THE RIPENING OF CHEDDAR CHEESE.

‘7~V"IMTRODU0TION.

A3131ng from the general trend to improve and .
’*ejstandardize dalry products recent years have seen a ‘movement

rtowards the pasteurlzation of mllk for cheddar cheeseumaking.

. From the observatlons of Atkinson (l) and Stevenson (2) the

pasteurlzatlon of mllk for eheese-maklng results in en increas-

ed yield of cheese, a more uniform proauct and an 1mpr0ved o

: jquallty more suited ﬁo longer perlode of storage. Sammls and

~ Bruhn (S) showed that pasteurlzatlon (Flash at 166° F ) redueed

e»"the varlatlons in the quality of the ‘cheese from day to day by

\nearly one helf and in nlnety-six'pereent of the cases under
,their observatlons the cheese from pasteurlzed milk seored
'ehlgher than those made from raw. mllk. ‘These results are sub-

/\istantlated by Price (4) who pasteurlzed 8t 145 E for thirty

'~7‘m1nutes¢

Other workers claim dellnlte dlsadvantages for
::pasteurlzatlon. In,the reports of the Department of Selentlfic

ana In&ustrial Research of New Zealand (5) ﬁhe oplnion is ex=

nfepressed that in u51ng the "Holder Method" of pasteurlzatlon at

a temperatnre of 150°E 2} dlstlnct influence wasg evident in the
| k'flavour of the eheese- the eheese dld not mature in the ordlnary
"'Way and at fonr months had a bitter taste. Moir (6) us1ng the
e‘Flash Method at temperatures ranglng from 165°F. to- 185°F. |



'fconcluded that pasteurization produced a bltuer flavour in the

o ufgresulting cheese ar& the ultlmate proteln decomp051ﬁlon pro—n

‘jlducts were reauced.‘ Atkinson (l) eXpressed the 0p1n10n that

f;”pasteuriz1ng*milk for cheese-making results in a slower matur-

rfilng cheese than that made from raw milk._

| These investlgations have shown that only low teme o
| peratures of pasteurizaﬁion were satisfaatory for cheese-making,e

:u;high temperatures of pasteurlzatlon were apparently detrimental,

r'iito the resulting cheese. | L S | |

Gon81dering the dlsadvantages of hlgh temperature o

'j°pasteur1zation, it has seemed adV1sable to endeavour to obtain

f,usome data in regard to the 1nf1uenee of pasteurization on the‘

| “jmicroflora of the resultlug cheese and to &etermlne whether

a*:or not the disadvantages previously mentioned can “be attributed'

jto aifferences in fermentatlon or ﬁo other ehanges, physical

 ior chemieal resultlng directly from the high temperatures of

:7supasteurization or from ) eomblnation of both. '

e ‘; HISTORICAL o

e Evans Hastlngs and Hart (7) 1924 found that ‘the

‘7g;predominating organisms at the different stages of the ripenlng

;?lof raW"mllk cheddar cheese Were included in. four groups

jifBaeterium lactls acldi Bacterium casei Streptoeoecus and’

| fiMicrococuss and that the flora of pasteurlzed milk cheese

"?Wlth the exception of B. easei was S1m11ar to the types of or=
'u;ganiSms 1n the starter used in making the cheese., They state' '

}7(_"The B. casel group is apparently re3pon81ble for the . pungent



'*¢ vtaste Whieh develoPSWIate in the rlpeﬂlng Perlod of both Taw

; and pasteurlzed mllk cheesee.ﬂ Further theyﬂehowe& that when

“fonly B. 1actie acidl was used as starter in making cheese frcm

‘r ffpasteurized milk no cheddar fleveur wes obtalned. Hewever,

‘ ”te;fwhen both B, lactls aciai and B. cesel Were a&&ed %o pastuer-

;“5;ized m1lk_for~cheese-making a sour~f1avour‘was predeeeae&uring B

”'%ffffthe early part of the ripening process, In coﬁclusicn they

f”~cstate:;"1t does noﬁ seem unreasonable to hope that starters

“:czmay be~obta1ned ' which w111 glve the charae@erlst1e~f1eveur'

'f‘to cheese made from pasteurized mllk.“\

To overcome lack of flaveur in cheddar cheese~

’ecmade from pasteurlzed milk Hestings and Sammls (8) 1920

ﬁused u speclal starter whlch in addltlon to the lactlc aela

f bacteria characteristlc of starﬁers used 1n cheese—meking,

T"ﬁ‘fcontained other organisms which they a1a not deflne 1solated ,

- ]frem s011 and faeces. ”he cheese develoged flavour more

k &"vﬂrapldly than did the control cheese made from pesteurlzed

fmilk Wlth starter Which dld not contain these organisms isolat-

é ?Qaed from soil and faecesgf

- Panfllov (9) 1928 in a study of the effect of
 ,?pasteur1zed milk on the mlcroflora of cheese subgected batches

ﬁffof milk to temperatures of 70°C for twenty mlnutes 65°Ckf0r‘

”e‘~th1rty mlnutes and 6500 for flfty'mlnutes. At the lower tem-

“‘_*perature a greater percentage of the 1actic acid orgenlsms

' ﬂespecie11y B. casel ‘were to be found in the resultlng eheese,k

7M1cMoreover the cheese made from milk pasteurlzed at 63°C for




£' fifty minutes flpened more qulckly than those ma&e from milk

“fﬁ;;fgpasteurized 8t the higher temperatures.

“‘f¢ f_mETHoDs OF PROCEDURE

All milk usea Was obtained from the herd i

. ""‘;,i”:Of ‘bhe Unlvermty of Britlsh Cglmnbia (chlefly Ayrshlre)

 gi‘The mllk of the previous night and of the morning of each day

:  0f dheese‘maklng’ was thoroughly mixed and d1v1ded between v
"f tWD vats. A serles of six lots of oheese ‘was ‘mede from mllk

“gu?treated as indlcatea in Table I,

 mmm

)A"Nov.,15/50‘ Lot 1 Raw milk. |
. Nov. " Lotz Pasteurized 140°F. - 30 min.
' ?Nov;'22/80‘::’Botsz.i""EasteurizedVIEOOFs“;,5O min,
1 Nov;§wh?' }iffﬁoti4 - »Pasteurized'léqQE‘f~~50amin.r
‘Nov. 29/30 Lot 5  Pasteurized 140°F. - 50 min.
~ Nov. " ot 6  Pasteurized 150%F. - 30 min.

The pasteurlzer used Was 8 glass~11ned

1 ?§£au¢1€fV of the holder type with a capaclty of Slxty gallons.



PROCESS OF MANUEACTURE

The oheese were manufaeture& after the manner of T

_ﬁhe cheadar process follow1ng in detall the usual procedure

of the Dairy Department Laborator1es~ 8 process very . similar

to the Weetern Ontario method. Oomplete records of the prooess,

of manufacture are given 1n Table 11s |
| ‘ ] The starter cheese oolor and rennet were the

standard commerolal products of the Hansen Laboratorles. No

:f*'atﬁempt was made to determlne the types of organisms present

1n these proaucts. waever from the results of work done by

stuﬁents in the advanced course in Dairy Bacteriology under

the superv1sion.of ProfeSSOr W, Sadler on the types of organn‘;

1sms present in: the starter, showed that only coccus types

r

e oharacteristlc of cheese starter were to be found.k

It is to be seem from Table 11 that the effect
of ‘the pasteuriz1ng temperature on the eheese-making process
io did nOu beeome evident until the mllk was heated to 160° E. |
When thls temperature was used, however a very soft ooagulum
wgs obtained requlring/twn hours to firm sufflelently for
cuuting. The eurd on the rack was sPOHgy, held m01sture and

diffleult~to mat.~

PROCESS OF RIPENING.

During the flrst fourteen days of rlpeﬁing the i

[; cheese Were held aﬁ approx1mately 62 P subsequentﬂr;peningn~

Was carrled on at approxrmately 49 E | The constaney 1n tem-

perature of the rlpenlng rooms in Whlch the cheeee were held

T3



CHEDDAR CHEESE :
RECORD OF. PROCESS OF MANUFACTURE

UEXPERIMENT .

TABLE TE

MILK: " CMiEK U sTARTER

MILKCAT-TIME RENNET ABOED . - STARTED ; SEALD 8 Bricio : WHiEY. pRAwn {CUT IN:CUBES TURBNED AND " * “TURNED AND TURNED*AND

- ) : U TOISTIR o ) ) : . - AND TURNED PILED PiLED PILED ©
e > Rate: E T . T - = T

. Date Setles . : - 3 of Anisint HOUT Ll N : ; i Al :
Mads * Number i i Welght | Fat A:: :‘,” cipmeuit T Tiine e ‘R:"":‘ A‘il,d' : Reniets i| - o Tomp. T(,:,::: Acld. i Acld: e o] Adl F'lnnl A1 Aoide Hobirs i::ldf ;‘Llld_h Acid: Aeld: WEE Aelds
& . s, | P Gis. raded . . ol ¥ s omag | T8 ] oF Tirne ly s )Y inisgea | [T | Time iy from Timé Tty 1y Time 1y Tirie ity Tl Ty Timo Tty
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: Bast. 160°F. . 22/11/30. 4 . for ,V,,u/,so 86°L 1/30.4 1/55 2133 /50] ",134”,,2/‘55‘ L16199° B/151 L2 _,Qs/‘;o;,,s/_eo; 21261 4/50.1.37.4.5/20 .55 ~5/50.1.72 ;_,5420‘. EN I
st I40°F . 0 29/11/50" AL az2/os. 86."”,12/40 124/475/—.12‘412/-55/- 654-2/401 245 118220 520 w05 B/50 [mm Afeo i af5o) 2t
s . h . . - b ’ : - ' . y ) N
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EXPERIMENT

CHEDDAR CHEESE
RECORD OF PROCESS OF MANUFACTURE

S TABLE Hin

‘Saries

MILLED

‘P‘l,rr o pRESE

CATORRED - /¢ TURNED INTQ

FINE CLOTHS ¢

GHEEN: CHEESE:

RIPE CHEESE.

L RO, Shrigk-
Hours - Acid ' i : Piosaiag ; : c ; ; agé REMARKS
Rumber tisim o Yon W Curd Satg Pressuia - Prassiite jort | Banduned g s Woliht oats Wiight % .
e ' Sl i ; ! ! .
e Fost v Ibs, {6 ibs: T e :Numaber: Oite tbs: s “lbs. ozain
Soiting ) % ) : B : of kS :
" JChease
e i AR

d from Table, |

—-5/15-{1500

2

T




. . = . 16‘,~k‘1‘ . i
s‘may be seen when the flgures giving the max1mum and minimum

: varlatlons are eons1dered. g‘

Table 111.;r,;* R

Temperature of Rlpening Rooms.

HIGH ROOM o _,~,T¢e:‘, ‘LOW_ROOM

,5<Monthly MeanA Mogthly Max. Min. Mean Monthly M%x Min,
pen Temp.,r/,E;ﬂ : E'; OE.: Temp, o F . _,~F’f
| N@v.vso‘~**='f;“61;5‘ 64 58 le'  so. 8 59 43
o Dee.so . gr 65 58 48.8 54 43
’Jan.rslf“?r 604 65 58 48.6 59 4
| Feb. '51j  63.0 66 60 474 'e51~f‘43
’ ’r Mar.'51 634 66 6o 486 59 42 el

')‘BACTERIOLOGIGAL EXAMINATION. S

’ - The cheese Were sampled for bacterlological exam-
ination at the age of thirty days and again at seventy-three a"'
adays.‘ o S R e : , £

| ”,' gllng In sampllng the cheese the surface was seared With

2

a hot iron and & bore was taken With a sterlle trler and trans-
g ferred to a sterlle petrl dish. k |

r‘DIlut10HS’  Representative portlons of the bore amountlng to

'eeene gram were taken and transferred to e sterlle grlnder con-
*talnlng 90.0. of Water ana thoroughly emuls1f1ed. From thls §
ygrlnder ﬁhe requlred dllutlons were made for the plate method
of examlnatlon.' The dllutlons found most satisfactory in 'l

”practiee us1ng plates flve and one half inches in dlameter

: were l 100 000 for the first examlnation and l lO OOO for 35




the seeond.,fif -

'”ff Medle and Incubatlon Temgeratures* The mealum used in plating :

: throughout the exper:unent Was Peptom.zed Milk Grelatln at a B.H.

"{.f 6>O., All dllutlons were plated in . dupllcate and 1noubated at

~room temperature (210—2500) for ten days.
| Depending on. ﬁhe number of colonles on a plate
vcelfher a eomplete plate or .a. representatlve portion of & plate‘
e,twas plcked. The colonies were transferred directly into litmus

fmilk containlng 0. 157 yeast extract,f and»wereelncubated atfzqu.’f

‘"eAll\cultures as soon as~cloﬁted ,were removed from the incﬁbetor

*and held at room temperature. Slides were made of all cultures

“<1at twenty-four hours and were stalned by Grams' method to deter~

‘;mlne the Morphological eharacterlstlcs of the organlsme, These

- cultures were also 1noculated 1nto lOc c. quantlties of mllk SEE B

fkand yeast-mllk and 1ncubated with controls, for fourteen days,

‘lcoccus forms at 23‘6, rod forms at 5000. When 1ncubation wes

e completed the eultures were tltrated with N/4 sodlum hydrex1dej“

fu51ng phenolphthalein as. indloatorv the tltratlon of the con-
o'trols &educted and the results Worked out and recorded as grams
lactic acld per mille. It cen. be seen thet in uhe manner of
 1ncubating,’t1trating, and recordlng of results we have follow-

‘ed proee&ure employed by Orla-Jensen.,,

B

% Standard Products of th biw esbive Ferments Go.

Detroit U. S A.~




: "‘SCORING OF CHEESE”

The cheese at the age of three months were

= =

| Qseored by a judge : who has several tlmes taken part in Domin-‘

fﬂfffion,oompetltions. These scores are submltted in Table 1¥.

TABLE lV.

SCORE OF CHEDDAR OHEESE. . Feb. 23, 1931.

el No. of chee e, - : o Ay et <‘2’ ‘ 4 oll 5 5 : k,6‘, o
Milk pest. F.  wew  180%F. 160%. 140°%F. 150%%.

Elavour.e,*;'x ;l45l 4.5 43.25 43.25 44,25  43.0
o Texﬁure.; e 25 24:.«0‘_ ;2'3'75‘ 22-75 . 245 24.25
” "Closenese.w ,15;0"15;6" 14,75 13.0 14.75 145
 LjColor. ‘jf,e~'f1 lO f“ﬁ9;75 :U,‘9.5Tj*x 9,5 f ,tt9;8cyﬁ 941
*d]jTotal. jy:?fglulgg.c»,97;25.,"96.25'195;5' , H‘98;4‘ ‘;96565 |

. o Remarks, s ‘ Pasty. 5 » CI'UJHbly' i Bit'ber.

;3XPRESSlﬁN’OF RESULTS.a
lﬁki : The titratlons of the oultures in lOe.e.
quantltles’of milk aﬂd yeastwmllk reSPectlvely, are glven 1n
\ grams per mllle in Charﬁs l.e-X , There 1s also to be seen. a
tbrief resume of the procedure followed throughout the deber-
kminatlons. "l l e | |
Tables V and Vl. glve a summary of the re-
:esults of the bacterlal examlnatlon of the cheese at thlrty -
!and seventy~three days resPeetlvely, and further give the num-
‘ber and percentage of eoceus forms wﬁose vital ectlvlty in

*

: 4. P Slade of A.Po Slade and Co., Vencouver B.C. Canada.
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Ny
: milk weseincreasedlby the additionfbﬁﬂyeastkextracﬁ.

INTERPRETATION OF TABLES.

| From an ‘examination’ of Table lV. it is to be seen
'k'fhaf (1) Cheese 5, pasteurized to l40°E for thirty minutes,
scored hlghest. |
(2) Pasteuriz1ng temperatures had no direct correlatlon
w1ﬁh the flavour scores of the cheese due possibly to the
, factethat it was impossible to make all the‘cheeee on the
 geme day from the seme milk. |
| (5) Cheese 4, pasteurlzed to. 160 P, for ﬁhlrty mlnutes,
v»had a faulﬁy texture thiskfaulty texture:may‘very probably
be~attr1buted to thektemperature of pasteurization since, as
; is to be seen in the making of the oheese Teble 11., the
;’aetiom of the remnet was appreeiably delayed thus affectlng
- the entire process of manufacture. This is in accord with
| the-1nyestigatlons_ofjnumerous other Workers, who have Shown‘
_that high temperatures of pasteurization affeect the‘physieal
”and ehemleal nature of the milk %o the detrlment of the qual-
~ity of the resultlng cheese.
Table V. shows that at thirty days, the orgen-
"1sms 1s01ate& from all the cheese were entlrely cocous types
‘Nchlefly in pa1rs~vcomparat1vely high counts were obtained°
/However cheese 5 was an exception to this and had, at this
';age,ea,lewer'eount per gram, censisting chiefly of cocous
;fo:ms in paifs;and'short chains, Mereover,kwhen,the titrations

'ofithevorganieme isolated from this cheesge are considered, it



iz

is;té'be seen'that a 1arger'pr0portion of ofganisms, showing
k‘ﬁhé §eas§~iﬁci&énce\ﬁere found. When the work of Sadler and
'Eagles:(ib)kon"the;ripéning df:the>Kingsﬁon‘Gheése,is congider-

, ued3 thef§ossibi1ity sﬁggests i14self that the finding of,a large |
 propdr£idn75f organisms,_at this age, shdwing the incidence of
“yeaéﬁ:axtraét might' in E measure‘ aocdﬁnt for the high score.

e It 1s to be seen from Table V1. that:

(1) Ehe total oount per gram of all the oheese was much less
: at sevenﬁy-three days than it was at thirty days.

",;(QJ_VAt the second examination of‘the‘raw milk cheese:theipre;

B féiling,type found were rod forms; in all the other cheese, the

|   7 prevai1ing'type found were coceus forms in pairs and short

S chainso

1(5) Cheese 5, the highest scorlng oheese is distinct again,

' ¥both in the nnmber and types of bacterla found. Between the ﬁims

~ , tlme af the first and second examlnatlons the count per gram

' had$&ecreasedkrelatlvelykless than that of any of the other
féhéese;' Distihctkfr0m thé picturéﬁbresente&’inkthe case of
f¢he§ées'Nb's 1;2,4,6; itkiS’to‘be seen that among the orgénisﬁs f
iS§1é§éd fme'cheése‘s there were fouﬂd an appreciable number
"which_morphdlogieally wereflarge'celled Organisms in long

‘ehaiHSS“resembling thbSefof commercial starter. Moreover, thay :

k"-'number of organlsms shOW1ng'the incidence of yeast extract has

trelatlvely decreased rather than inereased as in the other
1cheese.’ We also find indlcatlons of the appearanoe of rod :

forganisms in this cheese.
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 Thisfdata would seem to suggest, that there may
k be:tﬁreé“po§sib1e factors to one of which may be attributed
~ the sunerlorlty of cheese 5. | | |
| (1) The dlfference in the types of coccus forms
;ffounﬁ at tha two examlnatlons.
! (2) Rod orgenisms may have been present in apprec-
 1ab1e numbers sufflelent t0 have influencad the ripening of
thgieheese, at;thé time the cheese we re juagei@ |
f (5) Or a cbmbinaﬁion of béth these factorse

| But in order to &etermlne ﬁo which of these fact—
';ors the superiority of oheese 5 is to be attributed, it Would
fjbe neeessary to examine the cheese more frequently aver a long;

'er perlod of time, to class1fy the organlsms isolated, to

j_fdetermlne at the various examlnations the amount of protein.

S CONCLUSIONS.

“f[breakdown in. the cheese and to oorrelate thls ‘with the easeln

V1~sp11tt1ng powers -of the organisms 1solated._

¥

The pasteuriz1ng temperatﬂre of 160°F, for thlrty
‘minuues had 8 decided detrlmental effect on the rennet clot of
‘ athe mllk and on the texture of the ‘resulting cheese. |
: E{od_ forms were the prevaillng type at sewenty-
,three}days~in cheddar cheese made from raw milk,
| | | | Rod forms were not found to be present at seventy-
"three days in cheddar cheese made from milk pasteurized to.

‘; 150 F. and 160°F' for thlrty mlnutes.
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