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CRAPm I 

IHnCDUGXlOH 

Hi* dairy induacry atrivea to provida tha public with aa^a asu| 

tdtolaaoM mUM. aod tailk producta having good fcaaping quality. Zhia 

goal can ba aecoB^lisfaad through quality ctmtrol prograoa and acceptad 

Dothoda and praeticaa in tha production and handling of the milk and 

its producta. Today's longer idialf life rdquir^aaott howavar* oulkda it 

aacaaaary for maalsnaw attaianant of anaitation through proper procassii^ 

and handling practices in order to maintain good keying quality* 

Tha daatructi«« of patboganic or diaeaaa producing microorganiaiBS 

which map be present in milk and craam is carried out moat readily by 

proper paateurlcation. nils practica renders milk safe for human con* 

auB^tion unless otharwiae reeontasiiaatad throu^^ aaralaaa handling 

practices, hikewiae pasteurization destroys other microorganiaaa in« 

eluding the paychro]^llae» The fact that paychrc^iles are commonly 

found in paataurisad milk of today is an indication that they have haan 

introduced at one or more points during poat-pasteurisation hmadling of 

tha product. This auggaata an inadequate aanitiaing operation. 

Rapid cooling of procesaed milk can tamperarily alow tha growth 

rate of bacteria present as a result of post-pasteorlestion oontam* 

ination or faulty paataurisation. Thia would i^ppaar to make poaaibla 

an affective maaking of maanitaxy procaaaing practlcaa if atindacd 

plate counts prepared from theao milk aasqplea t^idcen isnedietely after 

proceaaing are relied iqpon wholly ea tha quality control chock. 

1 
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Mtm§ (16) luui (rikom chat ahort*e«fta In dairy iaxm Maltatlon pro* 

grama can be effectively maalcod If efficient cooling e^uipia«at la car* 

ployed to the extent that bacterial growth rate# are taaqporarlly retardad« 

Bacteria counts made toon after production on repidly cooled milk from 

auch a farm are Inadequate alnce they may indicate better than actual 

quality. Preliminary incubation of milk 8anq>lea from tbeae farma before 

plating, however, owiaaa growth of thaae '*hiddaa*' bacteriai the extant of 

which ia an indication of the level of aanltation achieved during pro* 

ducti<m. 

It would appear that auch a treetaeiit would be iipplic^le to 

paateuriaed milk ia determining the degree of poet*peetettriseti<» cmi* 

tanittin:ioa or the initial peateurisetion efficiaiQr, and to aome extent, 

provide a beeie for predicting the kaeping quality of the milk. 

The purpoee of this inveetigation wea to determine end obaerve the 

colifora, peyehr^ilie, end totel beeteriel eowwee on freely peateur* 

i»Bd milk from the Knoxville, Tenneeeee market «cee «id to conpere in* 

creeeee ia colifocm or totel eounta brou^^t about e twwaty*foiur hour 

prellminery incubetion at 15.5^ wad 18.0° C. with the keeping quality end 

milk pleat iaepection records. 



 

CHAFTBR II 

unrmf hmtjamst 
{,) y-:, ^ . , . 

^ Ordlnwo Ocxi* (35) •«pbMlse« that the tNMtairial 

count of milk mod certain milk prmfoet* la widely aec^ptadi mm an iiMliai 

to tha aanltary quality* A hl^ count 4oaa not mean that dlaeaaa pxo« 

dwlng orgaalama ata pvaaantt hut a law count doaa net neeaaaarily mean 

that thay are id>aent» Eowevar, high counts after paataurlaation do maan 

that tha idtaoaas of infection hanra haaa Incraaaad, and thara is no 

qaaatlon that the keeping quality of milk will he lowered hy their 

praaanee* 

dceordlag to S^lharg (S) and Hmnmer and Babel (13)t pr^er 

paateuriaaticm of milk and cream wlthottf; poat-paatauriaation co&tmv 

inaticm la affective in deatroyiog bacteria which belong In the patina 

genie or diaeeeo producing group* Oehlhorg (3) further etaftea that 

nsdarata Increaaaa in bacterial numbers In pasteurized milk do not ec»i*> 

stltute a health hazard. It should he pointed out, however, that in^ 

eraMoa in tha coliform group ara acee^paaled It^raaaaa in othar 

haetaria* lactaria of tha typhoid gxoiqi grow roadily at^y. tdiila 

none grow significantly in several dsya at 50® P. It follows that the 

mealBum safe atori^e tempereture for any appreciable length of tiise 

should not excaed 50** P. to safeguard againat the growth of thasa patlu>* 

genie organlama should they be introduced after pasteurisation, 

3 
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Uhlla •OBMK few bacterie* referred to as thenaodurlc organlsma* 

are capable of aurvlving paateurlzation teiqieratureaj other groi^ia auch 

aa the collforma are quite readily deatroyed* Hatroua ej^ (36) found 

that paateurlsed milk aanylea taken aaeptically from the paateurizer 

still had a negative coliform teat after being held for fifteen days at 

refrigeration tenqperaturea* Tanner and Wlndaor (32) ehowad that moat 

atralna of Sacherlchla colt in milk are deatroyed by heating to 62.8** C. 

for leaa than thirty minutes. Pour cultures idiieh did auzvive this 

treatment had been isolated from feces or from water which had been con* 

damned for drinking purposes. All strains isolated from sewage and from 

eemmercially pasteurized milk were killed in fifteen minutes or less. 

Of the twenty**three cultures of Escherichia coli studied» only one was 

found that had the capacity to withstand a heat treatmuit of 62.8** C. 

for thirty minutes in sealed tubes. However, it survived only twenty* 

one to thirty minutes in open containers. Poster at (11) also 

agree with other workers that proper pasteurization has a lethal effect 

on coliforms, but they add that a somewhat heat resistant strain be 

encountered very unconmcmly. 

Since paatcurization temperatures have such a lethal effect on 

coliforms, their presence in pasteurised milk is of concern in regard 

to the adequacy of milk plant sanitation. Tanner and Windsor (32) assert 

that an effectively pasteurized milk should contain no Escherichia coli. 

and its pretence immediately after pasteurization is a valuable index of 

patteurisation efficiency. It is assumed that Tanner was referring to 

milk t4d(en aaeptically from the pasteuriser. The Milk Ordinance and Code 
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(35) mad Delay (10) ara in agraanant that the pretanea of coliform 

bacteria la paateurlsed milk la a uaual indication of poatopaateurleatlon 

c<mtaralnatlon. Delay (10) also adds that veil equipped plants can, with* 

out exceeding the limita of practicability, produce bottled milk of tdiich 

leas than 11 of aamplaa tadcan vill show a positive eoliCom test. 

According to foster jy.. (11) the harm from coliform bacterial 

activity in milk aad milk products is in the form of gassy defects and a 

number of wadeslrable flavor changest The defect, "unclean", is of 

particular ioportanca. storage at lev tei^Niratures is coesKmly used to 

slow bacterial dagredatiim of milk «id milk products, hovever, Dahlberg 

(8) lAdicates that soms eollforms are able to multiply slowly and to in* 

crssss their proportion of the total microflora in milk held in the 

teoperature range of 1.6° to 4.4° C. foster (H) indicated that 

coliform bacteria can grow slowly at refrigeration tas^peratures of 3° to 

5° C. In an investigation by Schultce and Olson (29), I0,8i( of the 

total microflora consisted of psychrophilie colifoxms after one week of 

storage et 4° C* Bech culture of these eollforms hed multiplied ra^id* 

ly enough to attain populations of one million to two hundred fifty 

millimi per ml. under these storage conditions. Varying degrees of gee 

production were common sraong those organisms which produced the typical 

ra^id acid fexsMmtation of lactose, and moat of them showed proteolytic 

activity which ia uaually not attributad to coliform bacteria. Didtlberg 

(9) showed the relationship of coliform growth to growth of all bacteria 

in pasteurised milk held at three teie^reture ranges. Re concluded that 

total counts mada fcem paataurisad milk stocad at 35° to 40° f. decreased 
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diirlng femr Amy of 8tor«g«« but eollfom eount* on thlt niik voonined 

emxBtmit In cool weather and actually Increased slightly in want weather. 

Wten the sanples were stored at 45® to 50® !.» colifom aaBabera in* 

creased more rapidly th«a total coimts during four dugra of storage. 

Finally storage of the aanplea at 50^ to 60® F. reaulted in collform 

eoimts exceeding one million per ml. after four dsys* but bacteria other 

than eolifoxms grew more riqpidly* 

A study of the occurrences of coliform bacteria in the milk market 

area of Knoxville, Tennessee by Courtiuqr (6) shewed that 931 and 80% of 

pasteurised ssnples eon^lied with the coliform stwadard (35) for the 

periods February 4, 1949 to December 31« 1949 and January 1, 1950 to 

December 31* 1950 re^^ctlvely. This informaticKi was obtained at a 

public health laboridioty tdileh was doing routine coliform tests. Another 

investigatimi by Prow (26) in 1957 revealed that 321 of sanples tsfcen 

from the area were coliform positive, and I3Z of these had over ten 

eolifoxms per ml. 

The is^rtaace of pi^ehrophilic bacteria idilch grow jUi milk and 

milk products held at refrigeration tesperatures from 0® to 5® C. has 

been reiwgniaed for sema tine, but increased attention has been given 

to their detection and stud^ during reamit years (33). This rising in* 

terest was brought about by longer periods and lower temperatures of 

storage due to bulk methods of handling, nie work of Shermsn (30) 

shows that the attention given to the presence of bacteria in pasteurised 

milk is essential if good keeping quality is to be maintained. They 

thought, from observation of other studies involving bacteria, that some 
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o£ th« <^«mie0l ehmges and feha ig>olXage c£ milk might have been d\te to 

milk aucyaea rather thca excluaively to baeteria* This, however, did 

not prove to be true, tfith the exception of aome oxidised flavor, the 

changea in the milk were iqiparontly due entirely to bacteria. ^Rieae ia-

veatigatora noted that the evantuel bacteriological spoilage of the 

milk, marked by extensive proteolysis, was in agreenamt with reaulta of 

earlier studies. 

The reaulta obtained by aeveral inveatlgatora dMw rather con* 

clusively that bacteria belonging to the paychcophilic group are quite 

readily deatroyed by proper peeteuriaetimi. Bogick and Burgweld (27) 

found no paychrophilea in 4*1 ml. of freahly paateurised milk taken from 

vat or high*tamperatura ahort*time paateurisera. Kennedy and Weiaer (20) 

r^wrt that all but one aaoeple out of fifteen ahowed a conaiderable re* 

ducti<»i in bacterial nuejiera after {NMtaurlaation. Olaon jl.(23) gave 

en eecoimt of eanplea tdiich were drawn aaeptically isiBadiataly after 

lidwrstory peateuriaetion which idiowad avm more aoneluaive reaulta* Of 

aeventy-five samples obtained in this fashion, none showed more than ona 

psychrophile per ml. imB»diately after peateuriaetion or after ten and 

twenty daya of atorage at C. Mo evidence of paychrophilic bacteria 

was found in any aanple of paateuriaed milk drawn aseptlcally from the 

holding vat aither when analysad iemediately or after fifteen daya of 

atorage at 5^ C. 

Such atudiaa idiow quite concluaively thid; proper pttiteurisetimi 

destroys the paychrophilic bacteria in raw milk, «t least to the extent 

thidt they would not cause flavor deterioration over en extwded period 

of storage. Raufmam and Andrews (19) add that en average initial 
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pwychrophilie count ot less than ton p«r ml* cm b« oehlevod througiii 

Soo4 practical plant operating eondititma. Qlaon (23) indicutto 

that pajrehxx^ifailea are eennenly loinid in paateurlsed milk) and their 

preaenee ia an indication that tho^ haire bean introduced m one or more 

point# during peat'paateurlration handling o£ the product* Thia in tium 

augfioata the ledk e£ adequate aaaitati<m progrma* Thomaa C34> agrees 

entirely with Olaon fj^ (23) in thia reapect. Dirty equipment with 

which paateurieed milk cornea into contact ia m itapottmt mutcc or re* 

Cimtamination with payehrofdtiles, and iogick and Burgwald (28) have 

shown tha milk bottle to be a factor in introducing them into paateurieed 

ndlk. Their enantoaticm of riaa«i of weahed bottlea fdiewed fifteen 

of thirty-four freshly vaahed half-pint bottlea contained paychrophillc 

bacteria with nitmbara ranging from aero to seventy per ml. The overege 

number per bottle waa eixteen* l^e bottlea containing the rinae solution 

were then held for seven days at 4® to 7^ C. Colony aetas^a per ml. then 

ranged from 10 to 1900 with «n average of 292* Oleon^a|,« (22) 

empheaise th4M; peatetnrised milk mmt ba extremely low ia payidiropfailie 

populatimi in order to aaauce geed keying quality. Kewftwwn and dndrwiia 

(19) add thadi: tha growth rate of contaminanta may ba more important in 

detexminiag the atoraga period than tha initial degree of eoatemination* 

Athertffid jgt (2) report common oecurreneee of forraented flavors when 

there ia exeeaaive pi^chr^failio bacteria multiplication in peatMurisad 

milk and the production of flat or chalky flavors in aenplaa ronainiiqt 

low in theaa counts during atoraga* Xhemaa (34) stated that fawaanted 

or stele flavors ef e proteolytie chereeter were most eoemonly eneouet* 



ered la «g«4 pMt«urix«i milk held at 4.4^ Ct. Parker (25) stated 

mere apeelfically that various haeteria beloaglng to the gnaraa Pseudo» 

wonaa vere respenelble for raacld, fruity^ fishy» and a group of other 

daleeta, and Pmudaawaaa fluereaeena and Faaudeaeoaa fraal were partlc* 

tilarly noted for production of rancidity* 

Lawton and Meleon (21) isolated etreina of pi^chrophillc bMteria 

from oooaercial aaoplea of pasteurised milk and inoculated sterile ekira-

milk with them. Xtieae inoculated ahlanillk samples were then held ad: 10** 

C. or below to see if these taii^raturea» comnonly luwftd by the dairy in* 

duatry, would be sufficient in controlling bacterial growth* It was 

found that this treataffiit only controllad the growth of aona bacteria* 

in initial contamination of a faw thousand orgmilama par ml* in other 

eaaea results in psychm^ilie counts of ten million after three or four 

days of storege at 5^ C. 

The dairy plant <^rator must be cooeemed adKiut the becterle 

which are eepshle of growing et low ekorege temperaturea In milk and milk 

products baeauae ha alao has problanta arising during hai^ling of hla 

prodtM^ia by ratail distributors and ultimata eonaumera* Orarcaat and 

gkean (24) hare shown that a tanqperatura rise la most likely to occur If 

properly refrlgcreted milk is placed in e number of dlepli^ ceblnete 

ioinid in grocery stoxee in the Kooxwille, Tenacseee eree. I^lr study 

of temperature conditions in twentytwo displai^ cabinets showed e raa^ 

from 34^ to 65* f* Tsoperetures were even fmaid to vary as much as 17* 

y* within the sane cabinet from bottom ta t^. Only two of the twenty* 

ttiio cabinets had teiaperaturee of 40® f« or less; e ten^reture normally 
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eimsldered aecessaxy for storiiag milk. Josephsoa (18) « 

ecudy of fchirteoa retail maxkec milk delivery routes in Colorabua and 

Cleveland, Ohio, St. X.ouia, Miaaourl, and Boaton, Maaaachuaetta to leaxn 

bofw fnlekly conaisaara reaoved bottled milk from their dooratep. It waa 

learned that 70Z of milk deliveriea were vaaMfvad vithin five minutea, but 

3.31 of theae cuatomera left milk expoaed for more than two and one*half 

houra. Exasplea aueh aa theae involving inadequate refrigeration can be 

more aerioua in milk quality deterioration than the initial number of 

baateria preaent according to Burgwald and Joacqd^n (5). ^leae in-

veatigatora, in arriving at thia decieion, expoaed 184 paateuriaed milk 

aaaplea from five proceaaing planta to room tenperature for varying 

lengtha of time before atoring tham at 39.4° F. noted that longer 

expoaure tine which cmiaequently allowed the aaaplea to bec<niie warmer 

before atorage reaulted in <|uickar bacterial d^redatioa thn that occur* 

ring idum tlwae aaaplea were stored at 39.4° F. without being allowed a 

teaperature rise. Other imreatigatora axpport Che theory of Burgwald and 

Jtoaephaco (5) fay coaqMuring the initial bacteria counts of paateurixed milk 

with ketping ̂ ptality. Alherton^ (2) found no oorralirt:i<m between 

plata oounta and off*flavor developoont and suggeated tiiat paychroidiilic 

type# and not nunbers are of primary elgnificance in flavor changes. 

Bertelaeai jd. (4) tasted thirty-eight market milk aaoplea and found no 

significant differaoiea in kaaplag quality for a total of tq> to one million 

bacteria per ml. Only whan the couate exceeded this figure did a 

4tefinite datarioration in keeping quality beeeme e^eront, 

fhe csoaelttsicme of thoee workere afiicb ere ecoounted for in the pre* 
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ceeding wdterlal indicate thai: there ia n» excuae for paateurised milk 

having bacterial pi^liAioaa the aiae and iud;ure o{ vhich will aonatitute 

a health hazard or cauae rapid deterioration in quality. Revertheleaa 

the Onited Statea Public Health Service haa adojpted legal waKiawaa o£ 

bacterial populationa for apecific gradea e£ pasteuriaed milk aa one 

meant for tlM control of milfcbome diaeaaea (35). One method oaed 

health authoritiea for checking paataurised milk for coopliance with thaae 

regulaticma la the standard Plate Cowt (1)> but thia method mi^ not Aow 

actual milk quality if the teat ia conducted on milk ̂ idiich haa haen riqpid* 

ly cooled aoon afoer paatwrlaation. Soma atodiaa have been cmduetad 

tdiieh ahow ̂ at ri|>id cooling can mahk unaanitazy practlcea in milk hmd* 

Ifog if plata ̂ mnrnta made aoon after production are relied tqion aa a 

quality control check. 

J<dina (16) uaing a preliminary incubation before plating haa lAofRi 

that it ia poaaible for milk produeera to take ahort*Guta in dairy farm 

aanitation progrnna and atill provide proceaaing planta with milk tuarlng 

bacterial counta well under the legal mariawm. theaa idiort-cuta suy be 

affectively meaked if efficient cooling equipment ia employed to the 

to&t that bacterial growth ratee ere temporarily retarded. Sanplea taken 

from ao^ milk aoon after production conaequently ere ini^equete eince 

th^ may Indicate better than actual quality. Smillie £tjl. (31) found 

that cooling of milk immediately after production and holding it at low 

taoferatwre xaculta in a reatrlction of bacterial growth and multiplicir* 

tion, and thctae milka give lower counta wlum the ataadard plating method 

ia enqiloyed «;lthin a fow houra after produeticm. Iluqr further auggeated 
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thMt. vmt alUca hmring lniti«l bacsteriii eotsits of ten thotwend or less per 

Bd» and idilch did not hetre covnte exceeding tw6nty*o&e tinea this Initial 

eotxit after being held at j^pproxintately 60® P. for twenty-one houra could 

be aaataaad to haire bean produeed under eoaditiona aanltary a»»ttgh to neet 

pxeeeot bacteriological atandardt in Scotland* Ocrle and Klllmeicr (7) 

eondueted a atudy <m vm milk ualng prelininery incubation before plating 

and alao found tbli procadura to be welui^le for detecting Insanitary 

production prectlcea. Before converaion to bulk handling systecs, ap-

proxlnately 25% of producer aa^lea coning Into tbeir Rentuclcy Leborimoxy 

bad bacteria counts exceadlng two hundral thouasxid par al«, end cub^ pro* 

dueera were being degraded m this baala. After using bulk bandling 

nethoda for four years not one single produeer had been degraded due to 

bacteria counta exceeding two hundred tlxiusand per ml. A bacteria count 

of ten thoueend per ml* becftsa routine snong these producers, and this 

WM reeliaed to be Inede^tete in showing the actual milk <iuelity since 

prodticer sanitation prograav had not iaptoved sieterlelly to effect euch e 

dtunge. A prellnininey incubation 55® P. for eighteen houra before 

bacteria counta were aiede wee carried out on over six hundred oidiex 

aaH|>les from the earns producer#, and it waa found that 25% of then still 

had counta in axceae of turn hiaidred thousand per ml. a p^n^ducer who was 

really efficient in hi# cleaning practices had an initial count of ten 

thovmend per ml,, but his count renained at this lerel or a little hi^r 

after a preliminary incubs^ion. tjk mmy instances objecticmable pro* 

dtKora having initial count# of ten thousmd per ml. had counts in oceaaa 

of two hundred thousand or often in the nlllimis per ml. after prelimln* 
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TAlOii Z 

SBSQuzs or mjn raw milk nteooa&o tmosK vmzoqs cowzzxons 
AMD STORKD FOm*BIflKr HOilSS AST 36<> r. tO 38<* F. AM) 

THSH IMCU&AZED fOK BZCaOBBH SOimS AX F* 

Affg Incubtloa 
(per lal.) (per nl.) 

Good pfo^kietioa netiiodA 10.000 10,000 
(elOAa eowi md oqulpiiMEit) 10.000 30.000 

10.000 :a>.ooo 
10.000 50.000 
10.000 10.000 
10.000 AO.OOO 

foof aotlMdo 20.000 420,000 
(dir^ eowi aod oqulpment) 60.000 650.000 

70.000 300.000 
10.000 390.000 
20.000 600.000 
30.000 300.000 

Very poor production aotlMxIo 120.000 1.200.000 
(very dirty oom end ofaipment) ^.000 4.800.000 

10.000 1.800.000 
10.000 2.100.000 
AO.OOO 4.500.000 
10,000 900.000 
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«ry ineub«t:i<m. Tabl« 1 e<mt«lii» oom rtsultt from this sto^ vbldb lAtow 

taov prellmliuny locubotloo ttwM milks ohloh kivo hmm psodoemd 

lililm using poor mftikods but still have bacteria ooiuts wall umisr the 

Isgsl msslmMW as dstssnlaMl Iqr piste ceunts soea after prmbtttloo snf 

rspld cooling. 

Jtohas (15) found that the most serious fault with the metl^lmae 

blue reduetixm test for essspiUis the becteriologicel fuelity of hi^ 

grade milk is that tiie deipnMi of error incresses as the redoetioa time is 

ineressed. Be observed that verietiims encouotered up to ten hours were 

not significant sneugh to rsfuire plsc—snt of the upper limit of «e* 

curacy below this point* kith tbs tg^r linit of accuracy set at tan 

hmurst Idle nethyleoe blue reduction test would not be ede^tuete in eessy* 

ing very low eoisit milk. It wee decided thid: some modlflcetion of the 

teat was nssdsd to ifwrten ths reduction period^ end the idee of s prm* 

liminaxy ineuhetion trnw selected ee m eltenuM^ive. Prellainery iacid>s» 

tifm of milk samples id: 12.8^ C. for eightssn hours bsfore the reduction 

tmds showed s definite adventsge of eceureqf over the ordinary reduction 

test} especially among ths higher grades of miUts. Keeping queli^ was 

diecked periodically* mad e eloeer correletloa wee found between the re* 

suits of ths minified test and keeping fuellty then the correlation of 

reeulta of the ordinary teat and keying quality* Jtohne (17) noted that 

prelisHhuHcy incubation ehortaood tlut methylena blue raduetion period more 

during wiEdMT TTftht then during susBMUr monthe* ihis wee Ktributed to 

fester cooling becauee of low anvircmasatal temperatures during ths 

winter tdiich caused e reduotiim in the initial bacterial activity. 
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Petfsr ̂ tempts ti^tatcatly txMn fMd« to eonpore tho bacteria 

emittta of pMteuriaod allli to kooplni; foallty after atdbijeetliig it to a 

preliniiuay incubatioa» larger and Aoderaoo <3) aaggeat that «t leaat 

bcaani iwntfMitioa tiaai i» raquiimtf if bacterial aaalyaia ia to 

eonfom with keying quality of the «ilk* Ihcy eaphaaiae that keeping 

<|uality ciBwot be JufgiMl fron aaalyaia parforoed ismediately after pro** 

ceaaing* Bertelaan (4) atated that a colifom t«at oo paateuriaad 

nilk and craan ia aoat mitabla for dataxniiiiiig the kaapiug quality afiter 

prelinioaiy toeubation at 17** G* for t«eiity*four houra* XhiQr hare aat 

tlM Mpt>ar llait at om bmdmd coliform bacteria per ad. after pceliBiaary 

iaiRibatioa for adlk uhidi ia eacpected to rataia good qoality* 

The affect of the initial nuaher of bacteria preaaat eoid>ined inUh 

the iofluaace of taaaperatttre chisigaa oa bacterial popolatlona would ap* 

pear to be a baaia for aaauning ttud praliadnary incubation sight be 

valuable for predicting the kw^piag q[uali<gr of paateurisad adlk. 

Baatei^gaybaiaka^ (14) found that chilling dacreaaM the 

rate of tthenieal reectiona aaaoeiated with nuclear diviaion of bacterial 

cells* but its effect ia iqpparenely not uniiform thxoughotd the divisional 

qrcle aa certain ati^aa are ocmaiderebly aore effected than others* 

bogarithnie nultiplication in cultures of Satjherichia col;i ware itnaul to 

cccur in a saonar indicating tistdtanaoua diviaion of saoy cells. Shan 

actively growing cells of Bacillut a^^tarium tdiich had baas kept id 54^ 

G. mere athjected to a atdt^optisal teoperatura of 10** to IS^ C. lor a 

tfiort tiae* their nuclei becaae highly eteineble naaeea sa^ up of con 

tracted chronoaoBsa. Relncubation at 34** G. resulted ia repeated cello* 
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X«r dlvialon, isd nban^e«ni»ar«tur« «aa allowed to reach 34^ C. after 

the avftKoptiaal dn^, of aiater dueeiwmee occurred vithla 

five to fifteen minutes* Prow (26) found that 59*3% of tbe trials with 

eolifem baetaria gcve an «rer«^ laRiidlate Inexeaae of 521 in nunhera 

when allh was plated at S* C* an4 again at 10^ C« only abeua five odLs^ea 

later. 

Dahlherg (9) collected paateurieed «llk ftoa six milk plants in 

the Haw York Metropolitan «rea and found three colifom positive seoiples 

out of fifty»£our ̂ uarte. Holding this freahly paateurlsed nilk at rooo 

tenperatura M alnulate failure to pron^tly refrigerate delivered milk 

ahttwed fiawatHata effects. Yhe inailMMr of ailka poaitive eoHBoxm waa 

then ona to three out of a total of ai^tean adlka on aach of threa con* 

aecotiva weeka. 

6rmai (12) haa ahom tha affect of the tesaperature history on tha 

growtdt raiqponae of pay<d»x^hile8 tdum aapoaad to different Incubatitm teair* 

peraturea. Ba found that colifom haetaria lost their viidtllity whan 

trmeierved from 45** to 10^ G. whereas cultures originally grown at 10^ C. 

retalaad viadaility lAm pdHmltumd at 45** G. Ihe tanparature at idiich a 

anther culture of peychro^ilea hm been held was found to have an effect 

on the growth and viability of auhcultures izKmbated at various tempera* 

tures* Biis was obaerved by growing a culture of Poeudoaonas fluorescena 

near ita isaalaMa, ̂ i»m,and ntniimatt tflagaraturea in nutrient broUi md 

Inoculating tubes of nutrient broth to be held et different temperature 

levels within tdiia range. More growth was observed at 20^ C. ineubittion 

tenperatuote wbrn aubcultures wars tsken from cultures stored at 5^ mi^ 
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tiBtfnncR XXX 

Exmcottmja*tmmm 

Wot tb» preMut ftrtihXy pastcortsed Mnplas of padcat* 

ad hooogmiaed alXk aava obtaiaad £ran tm procoaaiag plAta in tha 

KaoavXlla niudcet milk aaaa daring tmo tim Intawals* dgar pl4d;e oomfea 

aera aaployed to dataxniiia rfialr baetarlal apatiant aeeocdlng to proeadacaa 

outllnad la M M I^PmmS£MfM a)l 

except oolonlaa for piyekropfallle and total eonnta aara cacorted aa 

oomtoi* Xotal caoat plataa wna lnad»atad m 3Si9 G> for iorty*ei^t 

lioura» (t tSuraa lM»ttra)t collform plataa at 35"* C« for taaatjrfour faourst 

and paychrophllla plataa et S" C, for aavan daya* 

Twrnnty aanplaa aara aaaayad dtnrlag January ead Vebruaxy 1961 and 

the ramalning thirty during S<q?6«*«r and OetotMnr 1961. 

All tiia aanplaa wara either ituarta or cnufhalf gallona and aara ob« 

taiaad during Jim nomlitg on tha diQr of proeaaalag* althar fren fill«t 

oeBvayora or vary aaen aflar halag paatanrlsad and plaead la tafrlgartfwd 

holding rooBMi. lha aanplaa warn imnadlMaly packed la flidca lea for 

transport to tha lidx>ratory idiara thoy ware placed In a refrlgariUMr malnp 

talnad at 40** F. until praparatlona for initial plating aara made. Xha 

Initial plating idiall ba rafarrad to aa thi^ made on aaro daya and ifuill 

ha uaad haraafter to Indicate tha day of procaaalng. 

fSm fallowing taatlwg paaaadura trnm uaad threughotit anparlawot# 

At aaro dayat total* payehrophllle* and eollfom counta ware made by 

18 
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netiMNlK m dieeaeeed praviottsly, and an evaluatioa of flavov naa given I7 

either cho or CtadNMi aaqpearieiieed dairy yroduete JtidsM twing a five>x 

i^atea to daneta the Int^ity of any o££*flavora pxmmtt, Hore pro-

Qoowsad lUnnnr dafecta aere dealgnated by recording nora than one x altef. 

the daiaet} tMut nwmiter depending upon the intensity of the off-flaaor* 

por the prelioinary inetd»ation» t«o aidwaqples of one hundred nd* 

each «axe aaeptieally tranaferred frora aa^ aanple to atarilo diloticm 

hottlea and plMod in watar batha naintalnad at 15.5° C. and IdtO** C. 

(t .01^ C>) raapcKitively. theaa aaoploa were tncrferteed for CMOly^loitr 

tours. After this preltoinaxy inerdMttion aoodlier total and collform count 

was wade en tto aalMMnplaa. 

Sterile two-liter grlenantyer fleidca were need for etoring tto re-

Bwinder of the original eaoplee at F* for later testing, iheee 

fladhe were e<|nij^ped with duet proof caps to prevent possible reccmtamin-

toion. 



CKAPIIR W 

RESUUS im BISCQiSiai 

tl£ty ttnOily ftatenrizei md pAckaged tumplw of tMnogmitoil siUt 

from ten pcoeeMlng pl«nt» in ttui KoowrllU* f««MMHHM lorea uwro immiqp«mI 

for tHKterlal wutmt on tlM diy of prDceootng «md ogoin aftor « pr»» 

llmlnorp incubation, tliia IncubMiion mui oontinoed for twentjr-fotxr 

bouira, and the influence on bacterial groi^h fron incubation at two 

ten^raturea, 15.5^ C. and 18.0*^ C. i C.G!** e.) during tbla tina «aa oIh* 
semd. 

In attempt was made to eon|M»a IncciMMUi in maribara of collfora 

and total bacteria comta after the preliminary incubatiim with tba beefM* 

ing quality of the seB^le9* The dM:a in Table II indicate vary little 

conaiatency In relationehlpa between coliform tuninte and Icaaping quality* 

however eleven of forty^eight MnplM had eolifom bacteria covnti ex* 

oeediag one thotHMgid per ml. after preliminary incubation at 15.5^ C. 

All of theae aanplea excMq>t three* (aiidbcra forty* forty-four* and forty* 

eight)• developed fruity* unclean* rancid* or atale flavora after aeven 

daya of atorage at 40^ p. foeae ofC-flavora had intenaitlea rmogtng from 

two-x to fivo*x in tha acoring ayatara aa previoualy axplainad. Two of 

theaa thraa aagplaa, (nuabera forty-four and forty-eight)* developed 

all^tly atale flavors* (deaignated by ena x)* and tha third, (ttmimx 

fon^)* was ao aevaraly eookad during paatauriaation ttud; otbar poaefola 

off-flavora ad^ bffni haan aMakad. Bowavar, a lew eeneantration of 

coliform bacteria after prallminaxy inctdMdicm lor twanty-four houra id 
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e. dc»m not Mfttre timt similar o££*flitmrs will not isvalop* It 

notod thid; ninateen ssnples had eoli£oxn oounts of ten or lost par 

ml. and alavan of tfaasa developed off*flavors with intensitiea equal to 

those occurring In sanples having more titan one thoaaand colifoxm beet* 

erla per ml* after preliminary incubation. Sixailar obaervatlona can be 

BMite from counts made after a prallmlnary incubation ti: 18.9^ e.» and 

these do net igtpear to be any more valuable in predicting keeping quality 

than comta toade at 15.5^ C. 

Further observation of the data in Table II disclose that 64X of 

the socg^lea tatted were colifom negative on the 4qy of processing, hov* 

ever, after a prelimlnsry incubation for twenty*four hours at 15.5** C. 

the percentage of negative eaa^les waa reduced to 24Z» and only 18Z were 

negative when tiie incubation temperature ims increaaed to 18.0*' C. Mao 

on the day of processing* lOX of the sa&q[>lea had colifom bacteria cowite 

of ton or more par ml. After prellmlnazy incid>atlon 15,S° C. for 

t«>enty*four hours* 58*3% bad cotmts exceeding tan par ml, idiile incuba* 

tion at 18.0^ C. resulted is 76X of the sanplea having ten or more eoli* 

fom bacteria par ml, 

Tbare wsa vary little cwnaietency in relationahipe between total 

bacteria counts after prelimlnaty incubation and kat^iag q^iality, but 

the data in Table 111 tiiov 12X of the aamplea to have total eocmts of 

one hundred thousand or more per ml. after la(»d>id:lon at 19.5* C* for 

tifenty*four hours. Ml of tkaaa* after seven dsya of atorage at 40^ f.» 

had stale* muaty* fruity* rancid, or uaclaaa flavors with at least cwo*a 
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Inteoiity. Low total cousata after prelimitiaxy Irotibatioa at 15*3'' C*, 

bowewer, 4o not aaaure that aiallar off*flavors will not develop. Utia 

ia eai^iaalaed In that 8Z of the aaoplea hairing total bacteria eounta per 

ml* of three thouaaad or leaa after Inauibatlon of which 751 had off* 

flavori after aewea dajra of atorage at, 40^ r. 

Further obaervaticm of the data la Table 1X1 show that none of the 

aamplea had total bacteria eounta cm aero dasra which excelled the legal 

maaliaum of thirty thouaaad per ml. for Orade A Faateurlaed Milk. After 

prellBlnary incubation at 15.5^ C. lor twe&ty*loor hotora* 28X of the 

aanplea failed to coc^ly with thla atandard and 72% failed to eonply 

after iACubaftion at IStO** C. 

^re iqrpeared to be even leaa eonalateney In relatlonahipa h«r 

tween payehrophlllc bacteria «>unta made on the day of proceaalng and 

keeping quality than the relatlonahipa between total and collform beet* 

aria eounta amda at thla tloMi. The data to Table IF ̂ law tiiM: aaapleat 

(numbers one imd two) which had the loweat paychn^llic bacteria count 

at aero daya, developed off*flavors with tMo*a intensity during aeven 

days of storage. Th«a Idia sample which had next to the highest count at 

aero days, (nunfier seventeen), developed an off*flavor with only one*x 

intensity. 

In finaral* off*flavors from bacterial activity did not develop to 

the samples until after four diys of storage at 40® F. Likewise the great* 

eat tocraaaes to total and payohrophilic baatorla nuabars oecwrrad after 

this time, as illustrid:ed to Table Xf and Table ?* page thir^two. 

As a final observation to the acudy» the samples from each of the 



 

 

T
A
B
L
E
 
X
V
 

V
S
T
G
S
O
P
f
l
l
L
I
C
 B
A
C
T
E
R
I
A
 0
0
6
H
X
8
 C
B
 P
A
S
T
B
^
I
Z
^
 M
I
L
K
 M
A
D
E
 O
H
 t
S
E
 D
A
T
 

f
S
D
C
E
S
S
I
M
G
 i
i
m
 A
V
t
S
a
 V
S
B
B
 A
»

S
E
V
E
N
 D
A
T
S
 O
P
 S
TC
SA
fi
B 
A
T
 4
0
°
f
.
 

(C
 1
°
 V
.)

 M
XX
H 
B
E
V
B
B
O
E
S
 T
O
 E
m
i
D
B
(H

3A
LI

XT
 A
T 
m
S
M

DA
TS

 

S«
Ga

pl
e 

W
l
m
w
e
 c
ri

tl
ci

fm
 

m
n
b
f
l
t
r
 

0
 

4
d
«
y
«
 

7
 4
m
r
m
 

«a
ad

 I
nt
en
si
ty
^ 

m
l
,
)
 

Bd
«>
 

(
p
e
c
 g
d
.
)
 

I
 

2
0
 

8
0
 

1
,
4
0
0
 

a
c
i
d
 X
X
 

2
 

m
 

I
S
O
 

8
0
0
 

«
c
i
d
 x
;
 u
n
c
l
A
a
n
 x
x
 

3
 

5
0
 

2
0
0
 

1
,
0
0
0
 

u
o
c
l
e
X
Q
 x
x
x
;
 o
o
x
m
 

4
 

3
0
 

1
7
0
 

1
9
,
^
 

s
a
n
e
;
 x
o
e
l
M
a
 i
cx

 
5
 

^
 -

1
0
0
 

2
5
0
 

8
,
1
0
0
 

a
c
i
d
 x
;
 u
a
c
l
e
a
a
 x
x
x
 

6
 

1
4
0
 

1
7
0
 

4
9
,
0
0
0
 

a
t
a
l
e
 x
x
x
;
 a
u
a
t
y
 x
x
 

7
 

9
0
 

1
7
0
 

1
0
,
2
0
0
 

•
t
a
l
e
 x
x
x
;
 l
ai

iU
y 
x
x
 

8
 

2
7
0
 

8
8
0
 

3
7
0
,
0
0
0
 

x
m
c
i
d
 x
;
 u
o
e
l
e
a
a
 x
x
 

9
 

9
0
 

1
1
0
 

1
0
,
9
0
0
 

s
t
a
l
e
 x
x
;
 t
ao
cl
ea
n 
x
 

1
0
 

1
0
0
 

1
9
0
 

1
2
,
0
0
0
 

<
»
o
k
e
d
 x
x
x
;
 e
oc
dc
ed
 x
x
x
x
 

1
1
 

8
4
0
 

3
,
2
0
0
 

4
,
6
0
0
 

u
n
c
l
e
a
a
 x
x
;
 s
t
a
l
e
 x
x
 

1
2
 

1
,
0
1
0
 

4
,
1
0
0
 

3
6
7
,
0
0
0
 

u
o
e
l
e
a
a
 x
x
;
 s
t
a
l
e
 x
 

1
3
 

4
4
0
 

2
,
4
0
0
 

5
4
5
,
5
0
0
 

oo
ol
ce
d 
x
;
 t
m
c
l
e
a
a
 x
x
;
 r
a
o
e
l
d
 
x
x
 

1
4
 

2
4
0
 

2
,
3
0
0
 

4
,
0
0
0
 

f
r
u
l
^
 x
at
x;
 o
nc

le
ea

 x
x
x
 

1
5
 

2
3
0
 

2
,
3
0
0
 

L
A
°
 

f
r
u
i
t
y
 x
x
x
;
 c
o
o
k
e
d
 a
oo

t 

o
f
 p
ar
a 

'
"
 

r 
'
 

^ 
xs

D^
nM

id
ra

rs
fc

ei
 ]
cr
a»
*8
t9
ti
xi
^i
 x
x
a
^
i
M
m
m
m
 

^L
ab
or
at
or
y 
se
cl
de
nt
 



X
A
B
U
B
I
V
(c

oo
ti

xu
Mt

d)
 

S
a
i
^
l
a
 

f
l
a
v
o
r
 c
r
i
f
c
l
c
l
a
a
 

A
i
m
 

(
p
e
c
 r

al
.
)
 

(
p
e
x
 m
l
.
)
 

(
p
e
c
 m
l
.
)
 

1
6
 

4
2
0
 

6
2
0
 

2
3
,
2
0
0
 

f
m
i
c
y
 x
;
 s
t
a
l
e
 x
&
j
 e
o
e
k
a
d
 x
s
 

1
7
 

5
7
0
 

8
2
0
 

1
4
1
,
0
0
0
 

s
t
a
l
e
 x
;
 c
o
e
k
e
d
 x
;
 f
e
e
d
 x
x
 

1
8
 

6
0
0
 

1
9
4
,
0
0
0
 

2
1
,
8
0
0
,
0
0
0
 

r
m
c
l
d
 x
;
 m
e
l
d
 x
x
j
 i
e
a
d
 x
x
 

1
9
 

5
7
0
 

6
8
0
 

3
.
9
0
0
 

s
c
&
l
e
 x
;
 e
t
a
l
e
 x
x
 

2
0
 

4
0
0
 

5
4
0
 

8
,
8
0
0
 

f
l
a
t
 x
i
 c
o
o
k
e
d
 x
x
 

2
1
 

1
9
0
 

1
8
0
 

4
4
0
 

s
t
a
l
e
 x
;
 m
a
a
t
y
 x
;
 f
r
u
i
t
y
 x
x
 

2
2
 

2
0
0
 

2
0
0
 

5
8
0
,
0
0
0
 

s
t
a
l
e
 x
;
 x
sN

rt
y 
x
;
 f
r
u
i
t
y
 x
x
 

2
3
 

2
9
0
 

1
9
0
 

2
0
,
0
0
0
 

s
t
a
l
e
 x
;
a
n
a
t
y
 x
;
 f
r
u
i
t
y
 x
x
 

2
4
 

3
0
0
 

2
0
0
 

2
8
0
 

s
t
a
l
e
 x
;
 m
u
s
t
y
 x
;
 f
r
u
i
t
y
 x
x
x
 

2
5
 

3
2
0
 

2
6
0
 

2
6
0
 

c
o
o
k
e
d
 x
xx
i 
n
x
i
t
y
 x
 

2
6
 

4
 

1
2
0
 

3
3
0
,
0
0
0
 

£
e
a
d
 x
x
;
 a
t
a
l
a
 x
 

2
7
 

2
2
0
 

2
3
0
 

f
e
e
d
 x
x
;
 c
o
o
k
e
d
 x
;
 n
o
n
e
 

2
8
 

1
,
3
4
0
 

2
6
,
6
5
0
,
0
0
0
 

f
r
u
i
t
y
 x
x
i
 r
a
n
c
i
d
 x
;
 s
t
a
l
e
 x
 

2
9
 

1
0
0
 

1
6
0
 

s
t
a
l
e
 x
;
a
n
a
t
y
 x
;
 s
t
a
l
e
 x
 

3
0
 

4
3
0
 

2
3
,
5
3
0
,
0
0
0
 

c
o
o
k
e
d
 x
x
x
;
 c
o
<
^
d
 x
x
 

4i
 

3
1
 

1
0
0
 

1
,
6
7
0
 

1
,
8
4
0
,
0
0
0
 

s
t
a
l
e
 x
x
;
 a
t
a
l
a
 x
 

3
2
 

2
2
0
 

8
0
 

1
,
6
5
0
,
0
0
0
 

c
h
l
o
r
i
n
e
 x
x
x
 

3
3
 

5
0
 

5
0
 

5
,
1
0
0
 

s
t
a
l
e
 x
x
;
 i
rt

ui
le

 x
 

3
4
 

6
0
 

2
0
 

1
,
4
9
0
 

s
t
a
l
e
 x
s
;
 e
o
o
k
a
d
 x
x
 

3
5
 

2
3
0
 

I
S
O
 

7
,
0
0
0
 

c
o
d
c
a
d
 
v
m
f
 

^H
tM
Sa
s
4t
ot
s 



 

 

 

 

31 

I 
i! 
44 

I 

I 

H H 

-8 a 

•A j
M M M 

•« « « i 

«4 44 
« « « 

M If 
w 

«• 

gaa a 
«« *9 if ifat) If 

«• 

M M 

I §ii§i mnIH • mm mm 

S 283 -o ^ 
m m 

r4 tSfc 

m m m

«33^ o 
i 

^ M 

I!siiis 
m 

•<r 

nm% 

Ii 
s> 

lii i i nm mn 

3M 
8PiS23 33333 33333 



�  

32 

XASLB V 

TOTAL BACTSRXA COUNTS OH PA8TSUR1ZS0 MILC HSSE ON THS SAT OP PK0CBS8XK 
AND Aim rOUK AND SIVBN DATS OP STOBAOB AX 40° F. (jL F.) 

Saegf>l« 
mMilMir 0 4«»»* 

(per mi*) 

: 

4 4«ye 
(per oil.) 

7 4ffirs 
(per ml.) 

1 

2 
3 
4 
S 

1,200 
2,240 
860 
430 
440 

2,200 
800 

2,800 
900 

1,000 

800 

2,000 
800 

9,600 
4,300 

4 

7 
8 
9 
20 

320 
6,000 
870 

2,220 
200 

420 
4,600 
2,270 
1,920 
220 

760 
7,800 

258,000 
5,400 
240 

21 
22 
23 
24 
23 

2,330 
2,060 
2,230 
3,300 
5,200 

2,920 
2,960 
2,750 
8.800 
9,200 

2,420 
23,800 
2,290 
5,220 
7,700 

24 
17 
20 
29 

20 

890 
28,400 
22,500 
20,300 
4,200 

2,500 
22,950 
62,000 
9,300 
220 

21,400 
232,000 

2,070,000 
284,000 

670 

22 
22 
23 
24 
25 

25,700 
7,800 
7,800 
4,900 
5,500 

9,000 
6,400 
6,800 
2,830 
4,900 

22,600 
490,000 
22,900 
6,400 
6,200 

24 
27 
28 
29 
30 

87 
6,600 
20,700 
2,472 
550 

900 
4,800 
6,100 
4,000 
630 

2,235,000 
42,000 

24,620,000 
2,590 

2,520,000 

o£ pxocesAtng 
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TABU y i&mtixamd} 

8«npl« 
nvnlMr 0 dBy» 4 d«ye 7 deyt 

(per ml.) (per «1.) (per nl.) 

31 8,700 10,800 9,910,000 
32 6,200 9,000 740,000 
33 5,100 5,500 5,800 
34 3,500 4,200 17,200 
35 5,000 4,300 8,700 

36 7,800 6,800 3,440,000 
37 8,400 9,000 26,700 
38 4,100 126,000 9,100,000 
39 3,200 49,000 4,400 
40 490 920 202,000 

41 1,770 8,800 710,000 
42 5,900 80,000 66,000 
43 4,200 4,800 7,000 
44 4,000 1,040 10,200 
45 15,400 18,600 23,800 

44 1,270 6,500 950 
47 700 410 750 
48 3,700 5,200 1,120,000 
49 7,700 5,700 1,760 
50 360 4,900 243,600 

<« 
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ten plants «•?« gtot;«»6d in m sttes^t to ooopsxre t!te relationship of In* 

creancs In bacterial nusibors brought about by prsllnlnary incubation witli 

official pl«Qt infection rscords for ths years 1960 snS 1961, It ««s 

believed that lover increases in bacterial counta night parallel la* 

apectira r«:orda lAuwing less eriticisa snd higher increases night be ee* 

coopenied hy rwMirds eontsiniag nore erlticinai, Xf this were true then 

preliminery inetdMd:lon night be beneficial in the eveluatlxm of dairy 

plant sanltatlcm prograna. In order to nahe this aaalysia* average 

logarithmic counta for each plant were oaap«d;ed for total and colifom 

baetexia, and the plants were rmdeed according to the rime of bacterial 

increases occurring in their reepective sanples after preliminery incub** 

tion. Plnelly an sverage positi<m was derived for asefa plant from ita 

position in ea<h of the original ratdcinga. 

The(miy relitiocuriilp that could be found froo this approach waa 

that the plant which had tha highdst rate of bacterial inoreaaa 9t both 

of ths prelialnSKy lncid>ation tanperstures for both total sad colifom 

counts bsd hsd its cream temporarily aui^anded from the nexfcet during the 

year 1960. Only one other plmt had had e product tenporerily suspeitded 

in 1960 or 1961« and it raidced fifth in rates of totsl snd coliform bsct* 

eris incressen. 
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aiAPTKR V 

•UHMABx Am cmujaiim 

fUty pnvteurisAMi imd pmAkimtA ««nplea of honogonlBed nilk 

item ton proeeesing plmto in tlw RtuncvUlo, Xesmenaoo «ro« wore assayed 

iot bacterial ecmteat en ctia dty of processing ai^ again after a pre* 

liainary ineid»atiott. this ineobation was eoatinoed for twenty*four 

hotirsy and the influence on bacterial growth froa incubation at two 

tioperatoreSk 15.5^ C. and 18.0" C. (jt 0.01^ G.) mam detexrained. 

An attenpt was nade to eeopare tneteases la nxadbers of oolifona 

and total bacteria eouiuui after the preliminary incubation with the keep* 

ing quality of the milk sSD^les and milk plant inspection rtMords to 

determine i^ther or not this type of test would be suitable as a basis 

for predicting the keying <tasllty of pasteurised milk or for evsliisting 

ttiUc plant sttkitstltm programs. 

The data indicate very little eonaietenc^ in relatlonahipa be* 

twasa the increases in bacteria coimts brought admat by s preliminary in* 

eubatlon of this nature and the kei^ing quality. There was nothing to 

indicate, within the llmlte of thle eaperinmnt, thet preliminary incu* 

bation it a raliabla method for datarmlning the keeping quality of 

pastaurisad milk or for evaluating milk plant aanltatien ptogrsna. 
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