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Ih the last tm ymtn rapdUl mapmrnUin of tte pvMliM «f tadJc alllc

hanrning hae seitnA anqgr di££Lottltios at tb« pcodaetion lenrel. It i«

(tneFall^ mwi^urt that tiM qfuUtgr of milk has bam graatS^r laporefvied

If *^ption of bulk oooUi^. Although the tern "cpuOi^" la saildoa

itftmdt it la obvious that total baotarial ooont la tha pslaaipal factor

As • vasolt of bulic tahk tenlliiv sf idlle It i^paara that qoalllir

prtflOsM aar ba irfianglTMti tftMn wAIk Is ooolad qulokly and kopt oold,

^ •Wglal 0mrth Is graatajr vatavdad, Xhua, efflolant oooUi^ aigr mA
iaaanltatsr pamotloaa In pvoduotlon phases, \^ oontrtbatii^ to Isv Iwwtiflil

counts (13). Standaid bastafialAfLsal taato MQr f^idl to iirflMis Mil ii».

aatisflastaigr aeodltlena* naaaagah wnrinra in tha Inteatij bava bam imwaoiii

tdth tha iwadaqpay af anvvrnt mthoda and ataadsvtfs tw ssasiiilitt fsaliV

of flxdd nUk. As a oonnijiswiH it has bsm pr^aaad that row ailk aai^iss

ba laMbstsd at 55 F tor 18 hp. befbra tasUng tar liaotaHoIogloaX qaalltr*

It la aanlandod that an* prai&laiaaiy UmtmUm of raw allk aai^laa bafiMa

%mmim wnOA aaaawag* «wwth of iiiiiilwJMwts teA (HftamMtoto hifciim

idlk that haa bam pffsdsasd mdar saaltazy ooniitlaas Md that In i*l*

bsstsrtal imimm hsva ba«i suui« assad ty ts^linB* Zt 1« ladleatad that

SBflh prooadura lAU ^m « wn9 MdiiMbs ummt of tho cava takm la tha

FVoduotLon sad hmdling sf idlk axid also it tillX oontzlbuto to batter obmUsJ.

sf MS allk ^HdlV*

iBiastipttons on tha aaslta »t tha "^NiiiiiAMir iawhitlon" prosadnra

hma bsm U^tad and oonflned to a fav gasgNyhlaal arMw, Forthar



vfaltwlion of the pi<opMal it nMctodU AooorcHngly tha work vvporUd hmnkn

mm witerUlBMi to dfUndm if. In Hbirth Central Kaxmta, the "prellidnny

iMN^tlon" pTOoedbxra is a better Indloetlon of x«ar ntlk (loelllr thaa the

eavtanary standard plate count on ffesh tsUk amplmtt Ihe etn^ «la» «ui

AfMted lumd etaluaUon of •eeawMO. InfLoeoewi and tho effect of the

pt^lUaAauy InerabatLon px*ooedare on p^fohrophllio and oolifotm ooonte*

; umuama ri?iew

BCfMi of aOk Geeliag on BMterioIoglQal QoAliir
«f MLlk

Generally it htm be«i Mkneeledsed that a airked lapawwMat in adlk

llMU.tr tuM reanltad fifen the eonversion of oan eoeHng to balk ooeling at

ttw pvodaetlon level* Houever, this largely depends upon the dedClnlt&on of

c^xaUtsr. ameUy it haa been omieidered that the baeterial oount is the

ttsL^ oriteslon* Atherton (2) nperted that aore infbmation is needed on

Vbm mar^ conditions infloenaing the qptalitsr of elXk eeeled in balk tazt^cs*

X% it kmm that proE^t oooling of oilk after production and Mdntaiidng

at lo«r tiUJiiilm veetriota baeteelal growth. MUk ee treated givee lew

agraRte tagr tlie etaniard plating aethod. eMUie et al. (20) mxapmUA Vmt

ifflilUflmt gpeXins of f^raahljr produoed wUM ni^t enable a ailk to oeaipljr ^^
regiOatofy bMHevlal etanUvda bar Itidtim Moroblal grewth* even thea^ the

peeitmfctaii aefchede t±f^t not meet deaired atMdarde of aanitatiim. Aoooi^ng

to Johna (1^), at jtiiiM, oMe of the baetexie3«iii«l teele vill differentUte

te^en tiXMuOj pKt^mmA idlk and Itel itmnim manlLMm iiMeUoes are aaaised

bgr aopevior cooling. He alee atated tbat jiifwitneeri with bulk taate altfit

bo oareleits in their fuiitaigr jWl itwtliWI |l»iliim Had etill oenajd wa^p^y «i^



bMttrioXogloftl stMiilds* Owl* Mi EillMl«r W eoneltid«d th«t «ffi<ii«nt

ooolii^ alaott cliainatvd high bMt«4>*l counts. Hcnrever, maiy prodwMrt

oontlnwid to b« d»gnd»d on th* fanu uhen farm inspMteJm fbund oondltions

not indioatlT* of a high d»gr<M of olMuiUntM* As rvportod Idgr Mum (H}«

Chalmers in SooUand also saapeotsd that effieient oooling in fam balk

%&Bim idfht oeiioaal Insanitaxy praotioos at tho preduotion point of milk*

sotMiiiatien of 103 sanplos he found "probably about 2^ of tho sampLos

IMtial counts (under 10,000/nl«) «ldfllh did not reflooi tho probable

Iqriiinlo conditions of produotion •§ tho milk*. Aroa his oxporionoe

Mum (12) roported that a roduotion of the mi ill— staadavd for baotorial

oounts to 10,000/ffll. would gire no absolute asavMtt af Umnm^ saidtatLon

if tho oqaipmmnt and aoeoioorios of bulk tanks.

Za Hm past it has boon rooo^zed that if thorou^ oar® is applied In

tho sanitary asyooto of pvoductiona emphasis on oooling of milk oould bo

ruhMlorti <MaM reportod that this is dao to the faot that tho udder flora

vhioh oompfisos tho bulk of b—ffia in cleanly produced milk, grows boot at

bo^ t«9omtaros and multiplioo vsiy slovly at teB^)oratares bolow 15 C (59 P).

Trout et al. {2k) foomd ttet froA vom milk hod a ti^NHroi^ iahlbltory

aotion on the [growth of bacteria* This proporV was ilosei'lbid bf ttMB as

the "gendoidal aotion of milk" md w±^% bo doo. in part, to tbm aonal l&g

phase otenrntoristio of butogtal wmrth in • mw iMlronniant. Ihoso oeriBin

also reported that the (;eraioidal aotion of ootr*s milk mas apparont rather

than real, as tho vodootlmi in oount of bomttita mli^t bo Ami to oiling tf

ooUs and to fm^mtajr riewoiiMy rmtbor thn to aotmil #imt of bmrntoiia. th^

also flhowod that this gsrmioidal power was entirely lost within a sliort time

When milk «m kopt mam (98t6 F)« Dm UtAkktory property lasted from 3 to 6

hours at 70 P. It was loM pPlimiimd Iwt MM ftnlstent at low

(40 F).



faf (5) «M «r th* OfdLidon that the baoterlal oomt is « T«Xaabl» t»»t«

iNit it dOM a»t provld« a ocMq>l«t« a*&saro of th«i qMll^ of miUc. i'lai^

SaMMitttiy |Mftti@9S Middk M|^t ooour during produotion of ndlk atgr net b«

<|»lMt«i villi jp#e««nt l>aot«ri«l stniritaNia* He felt that baatartal ooonts on

flWtestM* aLlk «tr« frtatly influenced b^ the ultimate oooltng itaparatm't

•ad iwniiifinlly ai#>t oow ap iirAgrgliHlt «NiditloM to a profound extent.

La Chraag* (16) ootOd ix>t astabHah a QttfMilfttUHi btitwMn tte ttiadard plate

Qotmts on silk fren indii?iaaal pamduettni aad tlMi atrar* pluMd iqpta Umi allk

pMdaation faoilitias Xai^iOj btaauaa of «aaHM8»iTe variation tfitbia mvimX

l&ata «oil»ta af the indivlda&I ppodmmrs* In a pilot e:T>«rli9dnt» Oiv at aX«

(19) foand that on bulk eiilk fanM lAtOf anitaigr MMMds mn« not up to

dtcLrad atwdwiti, Um tw^iiii'atare oooling baoana a nask for onhrgienio

aathoda* Th«Qr fooad that awyiMiiy p9Lat« ooxmta aad aalillam t«ata did not

rafleot the sobstaadaipd aanitaxy praatioeo that pr«vailad dneing pro^htotion

of ooolad Bdlk* '

^

IdJBitations of Baattfiologioal Quality Tests on
Belk mik

tba rtiawgaa ia allk produotisA tattetfiaa in raoaat years have inflaenoed

tha ba«taflal floM af silk* Aoaardingly* asefol quality taats of the past

MV be of leas Yalua under {iraaent conditions. John^ (10) baliefvad that

liMB llM gNwUi •t oygwnlaaa ia affaotivejy oontralled by prompt ard efficient

aaolingi tests pMKMMfely daaigntad for evaluating aan ailk quality mi{^t not

ba ilwys affeotiva in diafnosing faulty pnadaation praotioas in bulk ailk

Kaiiillngi Xft view of this, ho felt that raa|ipraiaal of baatailalogtaal testa

ouxrrently in use* uaa dai^U*ad« He vas also of the opinion that sinoe

paataoviaad dsiigr pvaduots are baiag aterad for longer duraUon in tka pailad

*l



Iwtmen prooesaii^ «adl tSMtt^ MMNHpUon. the inportanee of paQrc^ir^pbilM

M pMtpMtMvisatlon itiiwiita is liMVMMd. HWffitiilgilXt tMts on freirili

eae^Xes are ansh 1«mi9 nseftO. than tlMM lUidt afWr th«M orgulou hvn bMii

MtMMMMfBd to d«ve3Ap In tha ps«dB0tf Jduw alM eonoludid tlut tp«alfi«

groups of batttMiA «v* luiwilaiit m inMjMMi of ItwrartiUty produoUon aat

pgpooos^jrig praotioos. Uo ooatandad that with grawth of oolifom baoteila

MLat MaHmd in ba3Jc iillk» tlu&r pgaaaneo In paiwwiaad aUit ma of

awrla aivl KUlMMlar (4^) atatad that Xev eonnt (lO.OOO op laaa } nor

tlk oeuld not poaalKljr bava a Ub»tm\arf paataoarlaad plata aaunt of osnaaaiva

nmimr* Hmmtar , it nl^t not have becmi proiaatA liiil* hgrglanic oondittona*

Stavgrada (23) atodiad fim relationiriMLp betwaaa pwKlaaTa* allk mA nnricat

UlEft i» finnd that nitfaln n&ida llalta tha baotavlal aaatant of peoiwwQ*

ilk had Iltt:i.e offeot on l»eterlal oontant of BMykai w(UiU Sitamrz and

caiblis (19) atofttad rasQlta of baatgariLolo^oaX testa on fam ailk sapplies

and aarlcat allk in a 4tAr^ d^tring 195^5B. Diegr tweA that tho rasr nllk naa

gittVftlljr unaatiiiMftMSr «ni that tainfostlon of pastanrlead silk oftan

••eawad la tiia plant* Qanria and KUlnaiar (4) v«port«d that goad aoollng

iHVt aaSifyxm coimta lasr» but that Imr oounts did not naoossarily reflaot

0aod nf«<Mti<in pttQticos.

(7) raportad that tha iaaaailtil taat, vhilo oasfol in refleeting

MOditions, Had litnlted valva jMipt nhafs little qtsalitgr

WKPk had boon attaa^tad* Ba found that wtUX aaalad idJLk oontaAaiag

miialTo xmbmn af iteWMiMi faaatada oftan aaoapad dartaation* Mom (10)

MpHPtad tho rosamrijt test as failing to deteot a oonddarafaS^ paaraantai^e

«f U0k «a«nt BdllM trm Hm balk igrstaait MaGan^m (1?) staiiid bMtaHaiXoglaal

laata 00 GOLai^pir aaafqaop radJic» Hm «MUKf tMts uaad w«r9 plate oonnta and



flMMMpllVi oollftm tatte* A oggg^aviaon brtwun Ite >—nnmln test mA

]iiyilyw|iinio AMni «m •!«» and** Hm iMnlts IndlMtad that th* pM«Mpl&v»

falillMn iMi ms taie oMt vaaHaU* 2<9r datoottag poor qoi^V i^LXIe* tto

imiBrtlliliit' tMlBK WK^aStUlm and tte piUte ooont baing taiibtMeM to

pt(rA»»« AS trail 00 Iniag anb>ot to tdffi irror. Gone, ot al* (13) reporttA

ftm Oito gtwaiti IImA Ihi uiiwiln t»gt lad i^ ateiind MttfXno Um
t«it «iv» as lonepp «At«M!li m iaiUatani of Urn q^tHXi^ of balk Mlk«

iaiMt (10) nappvtod that aofiawQ. ftkotovs wwo VMponiiblo for disttaiadlag

mmM)$mm tn»wi paato witg «il Hiwtion times of Ite J^yUi \am

iiMltfiitlllnn timiMFrtiii II II lufvo iaaoroaiad tho lervol of plato oooata, Tho

SflftfMTlloii of IhmMMlo organUM Am inmmmA (2t)« TIimo

«[ii»*iM» m Mm (15) mtad« «i« Imm attlM nrfMiM. 8i alao

HuA p^fHoifldloo uhloh oftm ooopilse a hi^ pmmuU^s^ of tho flora falX

to graw ot 35*37 C« SlnaUy. tdtb jiroii^t and illUI«it oMUagt tho booi«io

IM dMMMBt In ^10 btglMlm ^ ^^ tost onl iMI^Hftol giuwlh iflh&bitAng

asm oonoorvod* So, as a rosult of tho pwribMgid lag phaoo.

(10) voportod Um% tlm i«lo of^ vtdwtlen !• MMh fotend aol

tiltlMitoSjr ao«o Uifi iMMH aUIti umpi ilitigUdu, Iho wmHt^/lmm Wsm

fiitolUflH toot i« wt Mlld^Xo lAon aivltod to hi^ gnOa ailko aai it alao

•offtra ftaB tho fact that in pPMpiay ooolod flilki tto iMtlllUtlltIa

aotivltgr oaar ^fiH^ baetMlal pwth (9t11)*

ftnllidtwny Znoubatlon of Rov HUk nMitot ao a Fkopoood
HBdUElootlBa in Ctmwit Bintntili|d»il 'ShI%$

on eiOk mifc

BtBOfinlsins tho cTouii^ need for a yyuoiilm i^ch wuU rofLoot

of handUag bulk iaiXIc« ^otma (9tlO,11,l2,13«1MJ>)



pnajbOMUfT IttMfeftt&on (P.I.) of xw nUk mmfim b«0MW tMttm m m aid

in asMMdng th* b«ot«tlologLoal qoAllI^ of bulk allk* He oontftoted tvoa

Ub wnk «iMft fw mmeUm limOA. h9 im^litiiil at 55^ for 18 kt. Bt wsmA

liMii Hm idtev flomi tMA ItMMi KM MUt of oviMdaM In olooaOar iWinii

Uk gv«wt b«tt at bo4|f t«iMmtav« and 'V«aey alotJly at 1 ^iumtiufti htamt

15 C (59 F) (10), tfhilo MpM^iirtia aonttadnMito 9ftm Mtlvoly at 55 F*

8i pupiiil aa 13 far, hoUMm fwrtoii itMt It MMil'A te aanlad out oramlc^t

Md «0a*Wl«it]jr fitted into laboratozy sfiiiadidMh. anUUo* et siU (20)

flaawibad Ite vaik of Qudnaopa idia raportad on plat* oount taata aada on law

ooont allk aawplaat a faw hoora •£%» aaap&ing aad 21 hr. latar. The sLlk

aanplaa ware held at a^iooadjaately 6o P. Chalaara ahewad that allk irtdali

gava initial oounta of lO^iOOO or leas per ml. at the flrat plating and aa

MM than 21 tiiMM this indtial aount at pdatiBC after linrtiitlm aaaylaa

oould be pradiatad to ba raaaenaMy aatisfactory* Aooording to hia« waeh

Ilk <Mn be Jodfad aa having baan prodnoed andar good oenditiona*

Moa (11.9) ihavad that «h«ra «lka aatligrlana bl»a U&% ma need* it

naa qoita naaaaaaiy to haive pgallwinaiy inoabatlon of raw allk sample* at

35*5 • 37*5 C for at leaat 6 hour** ladlaad (6) fowid that after praliainafy

inoubation of raw milk aaaptaa at 15 C for 15 to 20 hr* tha aatherlana blaa

test gave an axsallant indioation of both total baatarial oount and aolifiMB

oount. Solbarg and ft*edholt (22) rafiawad tha woiHk of Anderaon t«ho

rmr—mflna thai tha ailk aa^plaa ihoald be incubated at 15 C to 18 C tar

8^ hr. before oarzTiag e«t tha radootion test as an iapawiaant over

qaalilr tests of balk allk*



KfWt of AtHilinlnttfy Ihenbation on Baotendal Atpfolftliens

in iiaw HUk Samples

^liidlGdi I2iift Qa^n^g Johns (1^) ttumnd tiiat in alsMt «iv«z7' oas*

the x«tio of the stOTidard plate oount «ft«> P*I« to initial count \ma

the p^jrolirophllitf a>iuU both initlal3y and «ftar P.Z. worn UkMlM 1A|^«

Roifwert this was not the ease ulth oeXiftem oeunta* Ha mgaatad that a

vtaaittA plMa aount of aOO»«00/al« foUoiOag P.I. at 55 F fbr 18 hr. wrald

be a better standard than woiOxi a loMwr Initial oount Umit of 50»000/]sl.

Johns (15) a34N» tamd that ewiiereinlly piroduoed raw siXIes Taried great]^

in thiir tiiJMWtor following P.I. and in oertalA MMt tbara was little ot

no dunge. In others th«Ni was a striking deterioration in quality wbile

Mqf ware iatewssdiate. 8e also obaarved that in sets of samples aaalysad^

in Ja3jr »aA Mwmtmi t tso-thirds of the ssnples gave initial plate eetuolto

U^ksr ttM the 50«000/al. suggested liadt for bulk silk* inwviri wImA

«Uk was pgeduwd twdar oontrolled oonSitions, he eonoluded tlMt milk <^«am

ftpOBi oiaaa <»»»• using oHmbi allkiag Mohliias. showed no deterloraUon after

IMliadUiBry incubation. Failure to elean stalls, brush the oows aai waA

tha wckfav before ollking had surprisini^ little InfLuenoe on the baclaci**

UglMl flmiiUon. Ksgladflad atlkliig wnailtiaff pls^wl a prcsdnent part in

iaaaraaaing baateriol ooittsBlmiits. During FeSynmrf and JVOjt tha MMlta

wira almst tha saM even though the level of initial oottoi waa qoito lew.

Statastloal saalTsU itawtd a hl^Oj significant oorrelaUen bstwm vtnwU

aanlUtlen mA gntirlh terii« P«I.

aMlHe« et al. (20) pUtad iriilk sso^lea after Insabatiag Hmm for 6 hr.

as wax as fbr 30 hr. at aean atwsptevia Aada tsiyiwitiua and fo«ad wide

felatlvo inoraasas In the aoants of individual ssaj^as avar Initial counts

af the asaa* Oavis and KiUnalar {k) reported that whin wing P.I** 2^ af



fjiiir px>oduo«rs stiU van a UMtorial count of 200«000 or less. Hmmm ^^^rms

iMib fl«lti ld# ia iwilaltoa kai iidti«l orants of 10»000 «r 1«S8. Aftw

r*Z* tiMtt iWlte iiMWiMi litU*t whsTMs in naogr otter (MMMI ygodiiow
«lioso initial counts v«ro 10,000 or !••• ran ft trant in aapiiw of 200,000 anA

•flM ia Hm Mtntiniii Thtgr mmMlad that jji'mtimgi ii^»m MiBto r—in

btlAV 200^000 after P«Z« iMf* ld#i «Nida allk. 4grw, at al. (3) aterad aw

ailk of tteaa Ottwrmt padaa at 40 F, 50 F, and 60 F. Thagr «»«1 that

aaiplaa of agproadaataljr tlia MM Initial baatavial count aid not alaqr* iiMv

tbM aam gMvUi rata. agMV fiaatti aittaa atra oMaiatd la ailk oaqplaa

pmitmA mriim dirty conditions in amtartlliafl atanttlt ttum in aaaplas of

atUr prd iiima aadap aiaaa aenditions in starilisad atanails, Thasa vorkars

mamOMmi that tbm teateiia lAAA aira introdoeed ftoa aaatarilisad utanatls

tppm faatar at taiisntiiias abaut 15.5 C (60 F) than did tha baotavia in lov

count ailk pradaoad in atwilisad utmsils* Orr, at al* (IS) also ttannd

that P*I. eotmts ^^ara lasf^sar inaraaaaa uitti ailk aaaplaa from inaanitaiy fasaa*

Th^ conoladad that ordlBBiy j^ta counts did not aaaaaa Hia aaoltuy wiiltttoii

of bttlK nill^.: ,,

9ff1lfini SSSOSA* ^ (5) oontandad that lAoa ailk aaa taaii« ooolad preaptSy

md. aTflalanUj in fMa b«lk tanks, tha growth of oolifbn baateaia aaa

rtntataart aa ao^parad to that in can ooalad idlk and that eolifoaa aoanta on

talk ailk aitfkt ba asipaotod to rataal aora affaotivaiy tha oontaalaatlaB firaa

•anouattaia and a«dfMnt* aRdllia» at al« (20,18} obaorvad that torn

fwmmUm t iwoiibaUaa wt ailk laiyln for 6 hr. and 30 hr. had an laflaiia

on ooUfan roattlta* IMbt ooaaliatad that initial oomts of ooUfbnu did

not assess the oonditLon of bulk nilk ffenai*^ Mna (14t15) Arand tttat in

pMOtiaaUjr all oaaaa* initial ooUfona oounta vara ^ta laV|, af«a thaa^ tha



MUImA total iMMlt Mi Mr^hOFoiiAILa waats wwra hi^« Hs eonoludsd that

ooUfom orgcniau utr* not a mdtahlo indox of ntirilnwon §t idXk pMdMUoat

iwwtwumn (S) fymd that lAtn stanAaiRi plate oouats of <50,000/aX« a»|

atllftm MMfti of < lOO/aO., ««r* «dopt«A ao atandayda of m» ailk (pnXi^*

Hmm was Uttle or no rolaUonahlp botoMn M^plM aooUae ttw otanlwAi for

lotalmmlXtmm
^

MVHIp *i MMMrtod that tho ooUfonB ooxmt was an witirol^

dlffwrant oiHaitlen of xw «Uk qpMlitr* than the total oouni.

jtelii Jbhna (14) fiMMA that iten tte ratio of Hm ftaittla»l

p&ate oount after P.X. to initial oomt vaa Iii|^, tha pyohwphiUo oounw

both before and aft«p P*Z. were alao ld#i» Johns (15) alae mtkti on

OMMMiaUy pimlMtA ww idlioi and found that nMwy hi^ eoanta of payvhtxfpbil^u

iailMiad poorly cleami Inks* fimm Utfi •Mnk aaqplM cnmwU^ sh^tia

iWiUwFaMa rise in oount aftar P.X. Orr ei al« (18) ante aowta Ito

p^rAiviilillaa on original odlk aaaplea dratm tvmi 13 faraa uA again aotmto

Mt* tilMi aft«p inoubating thaaa aa^plea at 5 C for Z^* hr# Ihe Inltiai

pt!fiim»i/bL3l9 oounta ^letre lotr on tha nbola and oiO^r 5*5^ of the aMmlaa aftar

praliidnaiy Iw iwinUon failed a |yaMiU.a ataniaxd of lO,000/na* Hei««ver, aa^laa

trm mm fam, ilMra pvodaation aathoda ware mwHitflMtoigr ted m initial

p^rttiMfiiilio oovnt <10,000M.. 23^ of the aanplaa after pvallilaaiy

iaMhatUm anwudtd thU ataadtard of I0,000/al. A taateMy for grater

laeMaae in P.X. oounta of p^ohrophiles dmziiig mmmm aoiitiw «aa obaarTail as

ooapared to innraaaea in otiiav

StUai£} <^o^ms (1«»} rtpoatimd that in hia atud^, thnmedurio eotmta

wire all belotr 1»O00/nil» Oa mmiOmwA ihttm vaepmXmm aat ioaMltive

ta iadioate oaralaaawaaa in nilk procbiotion* iMipNtaric organians wouia

not be deteeted by P,I. ainoe thay fWLl to groir at 55 F. ^<hen Johns (15)



ft

later iiorlttt! on luiiiwil iTtj tmAaotA wm allies it nut frand that over on*-

half of the total MmplM glwiNtd a hlWMihiiio ocrant TimdIIng 1,000/al« with

a waTdwim of lOoOOO/ol** rafleotlng poor sanitation of Miking aadxlnes. fiMH

Iten Ids ftarttiar staKitM on tfa* smki aiq^soi nnroalsd that tlMmodBrio counts

did not Indioat* ths sni>n>litf I lo o(mtsiidaa.ti«) VMpoaaibls fbv dstsgrfyavfttiaB

ift ««lit^ of allk fbllofdng P.Z.

MMinJmIM •Mas (15)* lAils msvldfic «» iiii—ii'iililV prodoosd rav idliai«

tSiat aftar P«I«» rodootion of resaaurin tosts oooufrsd in a rtmtw of

la 3 hjp, or 1«m anA Itan wtm Moh olotcr •griiinl b^Uwsu ttaadmi

pdsts omnt and tH* ftHMUtii tsat tSUtt F«X* itsandtiiflpy, ba aagpwtaA ttott

Onllawing ?*X*, tho rosasurin trlpla raadliig tMt be S(d»sUtttt«d for tha

ataateNt ^iM»m aawA aallMNU Mbai Imi aaalwi an aiUe paodaaad anlir aaatvollad

ooaditiona* ba rijwflai UMi vaaaanrin ratloatiAn tlnos 'Oioaasciid k br. both

bafbva and aft«p P.I. in all as^tiilaa whai's alaaa adlkiag aubdiiasa mv* aaad.

All saoplaa trmm Utm mgnMlli MlMag aaahiiws Aamd Aerter radaaltan

ttoasii fia aaaaSbriM ttat Hmm wia a bl|^ oorrQiaUon bataian aaa&tation aad

l^aVtH rtiwlutt F.X. aoiUio, et al. (20) raportad that 4ra reduotion taata

iMta of Uttla falaa in aaaaaa&ag ailk qoalitgr* ^hWt vt al. (18) inoobatad

xailk aaaiplaa at aaan «lMM|lMala ihada tMyaialma aat aaiaaillntt 18 C for 20

br. to stdir ^l» affaots on l aaaiaiin taata aad aatlvlana blaa taata. Ibqr

aaiMfltwIati ti»t tbia pauasdara vas a ooro aaoaata aaaaura of adlk qoalitsr thaa

mdtx testa lAttarat P.I.



It

VBOCSXJKS

0»llMrtien of 'JMplt

MUk aMvliM MM Mlltttod trm 35 balk terit ffiif4 piiMidw in tte

SRnhattan« Kansas* ailk iMU Host of ths nilii mm sl>taliMd by ths

ooml^r iailk wnAiMim mA •ens imm takwi I9- tte idXk hiil» liit «m

iPtiiiiA and ll<WMSi lo do sat^ lanntlimi Altlm^i m sttMyt iWiMlii%
•btiln m iqill imber of —mies froa «Mib pivdHMr tertag ^m dlffarsnt

of tho 7Mr» ttds Has not paraotloftX* Aodovdiiigljr Mm yln mm
hMlUt 9mm asasoas than in others* HmOM mm olytalnsd aaeptLcall^ir

aflsr opiMttag Hm boilk tMk agltalsr for sevwraX fldintas and msm Isad

iMMttataly aftor ooUootion Md bcrou^t to tha laboratory. la alooat all

aasM« sangp&aa Mva anslgrMd for InhlbltocT MhelSMii snl Dmp baatavlologLeal

qioalitsr peostptHy aftsr arrival. MfeMM it vas noeessazy to hold tha SMplaa«

ttMQr MM Mpt at listWiialiii m of 30 « 35 r for not aoro than 24 hours bafoM

MsSarila* QsmmX aanltaxy oondltions of «adb procbMar*a ailk hawllliif

faeUitlos vare also Jidsad and ratad Igr tlw nidtlltin M mode Zt XI aad XZZ

ulth rank Z bctng n»st sattafaetoiy.

Aaal;pies of San^ilas

flHiplas wore analysed for inhlMtory ss^tanoM in wAlk \v tha rafdLd

dlM umf wswilm MillMd (1 )• fHirtsfil fteta ootints, oolifom oounts sad

m<»Hliit11i Moata MM Mda iidtdallar «s m31 as after iz»abatlr«. sMplM

at 55 1^ (12*5 C) for 18 hr* The oounts aade after the Inoidiation pavfted MM
tamed m pMlUdaaty iaonibation (?•!•) eoonts. FOatlng aal^ieda aaed mm the

•iMterd prooedurea ruinMiwdiit Iqr th* iMiiMW Nblia Baalth Aaaaolation (1 ),

Amp ttaadard piste eoonts* plataa Mere iiMrabated at 35 C for 48 hr«i



Dhp liUiMWi iMBlB yiidMi tmm iamtettd *t 35 C fbr 20 hr. Violet r«d

Ml* aoH* aadlm was \j8od for ooUfora oounts* For pi^fohrophlllo ooiints*

fSMms ^ore lawbatitd At 7 C for 7 dagrt.

In iuMMftiii^ t2i« diita, iitmitwil, put* oooate Mid pasrohrophiUo oofonla

«•«• «f«mged l<nwHiiiii1i<iiinjr m nm—ilw! in th« »LIk OrdinuM* aad Oete

(as) to tfoii tnit dJMfiftiwitt. Hmm «Mnto an pMMntti &a i««at« m

fMMMiHUl Mini I '^th oollform counts* AtlthMMa awifH 'wttm mmd wkmm

Hie count Mi^se «ae anah Immt end tmm mm counts vim obtelmd. lisarea

Mpnrted for oomts are on a per ml* baala*

In <lVl.i>(^ the effeot of mmm m pnOitaAMmaey Incubation of raw ailk

Mllilll the different seaeoM iiivt MMldavfd as fbUotfs*. Fall • StfiUriMr*

Oetober anil Huy—bot ^QMtar «• neaaJiii't January and Fsbruixji %«iiig • March.

ApiUL and M^ri 9MMr • ttaoet July and August.

atatlstieal eftlaalioat nw* aidii en M«t ef Hm data bgr analysts of

varianoo and linsar regmaletw

llMlte f^r Inhibitozy Subatanees

All Mlk eaqplee but one gave negative reaolts in tests for inhlULtoiy

scftMrtaaees* The (me eaoo^ptlon was dlassed as docdbtfol. ^a<ycartia(fiy, it

«M «en0il»led that Hm yvtMnM ef intdUtozy ^gmtBg as asaeared fay the

test iMiilfijiiil. uaa not a f^sotor in influflnsing boeterlal devele^xMnt citaring

the iMdod of pveOLUdJwqr Insistetlon of the wAJk



Jgghmm tit ammn on Steatavd FUt* OmbU
BifbM and AftMP PMUarfMi7 Z»«A)«tt<M

Ikte hav* bwm 9«wnMla«l «al fM^ptd in tabl* 1. \v ••««>. to study

«M •ffeot of iiiilirtlwir UmUmMm «f «UJc mdvIm at 55 r Au^ 18 hr. en

MA* 1 . TiWfMW in standard plate oot»t

(Sm to pnaiidJiHar inoobatlMi of

Ilk MMblM mamdmA daoing

(j&ffitnwt MMunns*

s

lb*
•f IiRltiAl

i^} ,.,

P.I,

noi 2B 1t»000 50*000 M
>ILnt«P 36 ::.. .;.:. :f|gMi :/ 68*000 M ^

'

S99illt 3B M« ^000 ^•9

9&m&p n i^T§WWr yWil^^' 2,5

-
\<ik

,,, n.W9^. £yffii^ 3.7

** fltot ttys> of Bonawnal aaana

Ihe oTsmU «i«wtric av«r««» of initial standard pLato eounts «M

14,000/ml. as shown in tilA* 1, ^MLA ma wdh bslow tt* ftantard of 50,000/aU

•A»pt«l r«o««Uy <1^) in oortain a*»a« twe iw bolk ilk, HorcoWt ittniafA

Plata ooaata in fail* winter and qarlng avsoragad 1^»000/al, or balaw* with

«M fOMMT oottRta aemntfam 2^t000/al, this presonts amm doubt as to

«lM«Mr tha prosant aiawilH of 200,000/na. for raw hCk wilk is too Uniant

or n»t ooQiUtait idth ohangod oondiUons of handling milk. Variooa

(13«12,10,5) hsiva alao ooqiraaaad tha aiw



th« lidtlAl iliwirttiil plAte count cnMfid lOMMit in ^pfliig (9*000/al«)

nt lli^Mst in 9mm» (Z'^tOOO/nl. )• Fall and ^dnter oounts w«r« in botuvisu

Xa tlw Mmr MMon a Urgar mBiJb«r of sa^ExLos i«s analyzed than in oth«r

miDni thia adi^t affaot tlia results to som mAmt* Bmmmrt it vovM

ba ao^Mlii tiit the growUx of baotavial oontedaaiAa in wptpwnt nvrald bo

graater in iMMMir naathos*.

Statiatioal aiial^aia of tho lo^&rithns of Individma oounta («malyals

of vwittwa) riwMd that Vtmf ma « ilfaUElMnt affaot (P< ,01 } of oaaaon

on initial atnted jSjiA^ oowta, itiMmtmmf baAag algnifloantly hlghar

than fall or qpaing*

ftm ovwnOI gaoMtzlo awwagii P.I. oomt aa ahoim in Tabla 1 waa

55»000/pa. This would an^aar to ba of iayertaaeo ainco tho Initial ootmV

(ommtfii valativaOy low. It waa hl^ost (63«G00/nl.} in winter, ma P.I»

ovml «aa lowaat (i^,000/nl.) in aj^rlj^. Fall and wamm P.I. oomU

atvivagad In batHtan tt» tH> asKlMMHk

Hm ovwaU Cfwaft «NNflh raUo due to P.X. ma 3.7. Thus, it ia

•vidant that praliidauy timAMiilliMl IM * 4«Bld.t* affaot in inasraaaliig tha

ViMtavd plate oount. In aMMar ^o sroirti Miio daa to F.I. waa 2.5. It

«aa the lo^st of the four aaaaeM* Vmm ma a»t WMh vuriation in grouth

ratioa in fall ik»5), uintor (M)» and 9^pKiat (^«9). Sta«UIUal analysis

indiaatad that aaaaan had m a<f»«i «a gnwtll yiillos dao to P.I. in standlard

fftata oounts.

Sm fbwpAwg iwaulta attgaaat that if tha FO* iw iiifcw i «»• to ba oaad

M a a&lk qMUtr maanra* Hm «£faat of seaaon on pi^Hwlmiy iiiartwtion of

nm ittUc iipjil aa aan pvofaab]^ bo diavagaapdad. Howovar, during tha ii—a i tha

iiAtial atamSard plate oount would aypaat t» ba * tB«d vaaaiiM of qpOity^*



BlHlag Ite t^Sbm Mftaons tho P.X. Mfiiiit is sbm •ffaotivo in ravAoling

that 4» a»t (tKM v^ in th« •taadard piUt* seant*

Xnfluanoe of Soaoon on CoHfona Counts
and After AraUainaxy Incubation

4liir<||lft on ooliform counts iMMW htm

* aifiml iMMit is MMUl 2*

MMMudlMd sad srs ftpsssntsd on

2« Zasrssss In ooUfona counts
duo to pTGlinlnazy'iiioiibatlon

mtmUk mmgUm ' imlng

W Ldtlsa
(A)

P.I.
(iMVfbwtLo

I
A

lUU 27 M 2,100 6.9

t&ntsv Jft » Si 1.0

fl^iiai 37 220 1,^0 6*<>

Bmmm 92 uim <»tOOO 2.3

W v^ .«, 1*?9Q^ 3.3

Azlth. WfS9 •t ssssoml asensh

Ite overall axittaastio amtffft of initial oolifom counts uss 570/ial.

Hm initial oolillMM ssani uss M^iost (I.TOO/nl.) in suonmr and louest

(55/)A*) in wintsr, whsarsss spBli« sai fall oovmts wsrs within titoss UM.U,

WUtkftOjr Bovs ssssonsl imclsldlon oceuxrsd in oolifom ooonts thsn i»

stMriMd lOsts ooimts. Uds Mgr bs duo to the use of arithraetic avsrsfss

mUmv tksn gsoMlvls icisnfss* Ihs hig^ oolifom sswrti obtsinad ia

oorrelatod with the hi|^ iniUal staidazd plats ooants ia



oolilbm ootmts otyuld \m vised as a aeasuro of qoaliV daring all

%l •fWiU, BiWifta grmxth ratio in oollf^Mn tuoltrta «m 3*3« Ibm

1IM MMiiMiflyt 'ilHattiiiu brtwwii mmummm* Xt mm lowwl (1 ,0) in vlnfeMp

aal l&i^iMrt (6»9) in taXX, Gvovlh MtiLM in uprixm ^^ mmmm wm% vithin

this iWBjiii tt«M vtMOl* Mpport the obgervaUona of Orr, 9t aX« (18) and

Mlli«» «t tH* <20) that the P.I. yn>mim$ i»e8 have «n effeet on ooliftas

•Dfi8it0 but &am not appMr to b« a toiti^a*m iii of the gaR««3. baotwio*

logloal qoalil;^ of milky idiwe the oolifsm t>«wth f«tl« ma l0mm% in wintert

tthan tiw «t«tidU»d piUte oount affcor t^ P.I. «m tAlfinmU

ttebtlmm «f Siaagtt wi fiyifeapotlitlitt OMnt*
BvfteTO and Iftap fHilAiirtiMay SMolNitimfi

A im iMiuy of tto dttlft on piifRittophilio oounts cUiring the different

is given in Table 3«

<few to OMliiiLiaKnr iasabftttfln itf'

twllk SflHBlJMI eostl^ll^ «fcatiMLiM»

diffev«Kl MMUNHMt*

Mb'
Of xmtui. p.z.

UttQ MHAtf iJi}
^B) A

WU 19 1,900 45»000 23,7

«lii»W 36 4,000 190,000 47,5

37 1,700 ll6»Md 27.0

92 t,600 22,00a 11,8

m ^M^ ikufi^
'• av^;. of seasoneX

.i^tZ.



fte mm^ ftiwiiifil'n ftfwage of initial oowte «r pyiteDphlllo baotosi*

2t100/i»l. Xt WM hi|^i#9t (it».000/inl.) In vintar «ad ww lowMt (1»600/nl,)

iB wmmi'n V%a «nd ^xlne oewitt imn 1»900M* and 1,700/iia«« riiyt>Wf»»1y»

fltts, it appwrs that in «HltV y^f^ilHfliUio oounts tend to lM ll#l» IfeM

in otiMr MMons* IhU tiwild not be mmpmfmA ilniM the prevailing 'ixfom

iMpiPUarM wold tend to oooooarage thlit type in the mttimumm^ •••«'#

•tetUUMl •nOanU alMMd that th* ^USNmmm ebMrwd dM «» Niim mre

not of statlstioaS. iAgniflowa»<

Hm ovwraU geeoetvio a\r«rag» P.I. oooat for piv>iteophilio boolMV&a wa

52^,000/nl. itfiliii «M iOaMt M ta&^ M the avenge P.Z. itewitwl plAte oeunt.

fte P.I. jWiiHlMi 1m4 a mmIi y»tw «MMt on pufitoipiiUea than on ataatard

plate awMiia or on eolifom eooixto* Ikle ladloetee ItMt pqr<diPophilea

MiupiiedwM »vA4iar *mim ^-x- tim du other tarpMu a* idi^ ttantepi

S8«to «Mnla obtained after P.I. in tdnter probabiy are due to greater

«t piyabrophiles. Howwrer* althoo^ theTO obwloosly inoreaaed

M. (,55 F ftap 18 hr.) it la •neey doubtful that thqy aOl greir at 95 F.

piUte oount inoabation t«^pMWtaM» The P.X. oomt atwacad M.#iaat

<190,000/«U) in winter and la«aa% (22.000/h1.) in wiiff . It is algnlfioaat

that the P.I. pigNtamphiUc ooimt v&s maA IdiHier in uintar than in other

easons and alaa «aA hic^ar than the atandard plate oount. The reaolta

M9P*t ItaH iiimit in aoaner* the P.I. pforofarophillo oouat ia a better aaaattre

of baataetoXaclaal qaaniy tkaa the standard plate count, tamvmt, the length

of ti^ involved in aotib oeaata la a datinite diaadwmtafa and mold lijd.t

the aiethod for routine ua««^

the oTarall avwra^a gmrth ratio aa A(Wm in tlnble % vaa 25.7 tor

|liHiiri|>Unift ha«la«la« tta growth ratio in ninter was highest (47.5) and

in susnar it wm lotieet (13.8). Oo«pac<ad to the overall average growth vattaa



|» lliliiilil Iftttl* iitiiitt aai ooUltom ooonts* the ovarage grovth ratio in

pi9«lM|Mli« bMttartA Mw "wny hmck* th» Ixe&t differmoe in growth ratLoa

itlamt winter Mi HMV aMir ^ <taa to Midtaxy oonditlMW of fiuas aai

HlgHntllL IWIMlilMif Ia «ilAwr Mi MMMT MMOM* StfltistittaX MMOanOt

of dftta ilwiiwd ttot MMoa hid a aigrdlloaiit {f< .01 ) •ffect on gwwth

ratios of p^ytihroiMlio baotMlA,

ItelsliiHMiAp «f StAUgf lUnak of Pm itnliig flMMt
to laoVMkM ia atsndavd FUt« CodBits

due to

Ih 1^^« ^, dilii hat* tMW giH»tA ti fli%^^ «ff««^ «^ Malt«qr nak

of faras on tlw inoMrtwt in initial, itaadud plata counts daa to pMaiMaexy

inaqbatton of adlk aaBqOoa oiiMliioil 4MU% difftewst mmmm*

ftM ovoraU sMMftelA mmo of UiMja ooonts for omIIMmi Nak Z,

XZ and HI HfW 12,000, 12,000 and 2i>,000 por al* of wilk, roopeoUroly, Ifaii

M«wt« tlMi« yoMk ZU fa»M MM MUmt^ tmmop in avdUqr lnimiMi

B»mv0X', thoro ma not mob dUtaapoaoo i» oViapall gooootrio mttm K^ iaitlal

mmU of rank Z and tank n fimo* ttit HU^t bo booanoo faiRU nwo amkoA

1|r iriaiMl inapoetion and in smIi firwindteneos aotual diffmMns ia aanltaigr

<flW(Hiaana of ailk hanOine aqidiMant <m rank I and rank ZX tmm Htl^ bo

AmU* Sifwtholoea, gaowferio naaaa of iidtial oounts for the smmt aoaaoo

ia OBiah of ^a aanitazy ranka did not mxf nooh. UtA^ ai^t bo daa to

irwradlias U^ tanp—tiiwo la aoNnoa Mkim baotaaU aolUply raiAdlr in

OfBl^pBMBt and h^noe tend to alalHlfla difforonooa in 8a)!dtaUon«

1Sm overall gacnotrie aoana of P»Z« ooonts imsraaaod aa aanitiytann vaak

inoroaaod« ftaifMr, tharo liaa oonrtdaiwiWo vailttttaa balwiaii soaaeaa and

idtfedn aaaltation raaka, Ctewrth aattoa did not ai»ir m^ oenaiatant tMBA idtb

sanitatiOB tanka on inapoot&oa of data groopod in tbo table* 1lww»aa » l^agr
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«er« Iflfimst In tmmm ^t all tha MnltaUon i-snks. Ihls idl^ »MPdt tmm

tto ld|^ lidtiftX ooonts obtainod in saner* As alMMni la prwlotM tidblM %b»

giWith mtios iMMtUy are lover Uhmn lidtial cMuatc are hlg^st*

WtflatliOnAlp of Saidtaisr Rank of Prodnolng FanM
ifr fooraaw In Collform Cowita
dhia to i^aUaiinaxy Incubation

In taltHm 5t ^t* hanw been mwwyta t» ffaefir the effaot of saidtaiy Maks

if iMlIk allk famB on Inoreoaee in initial ooHflMM «Nmta doo to P*I«

Ite trmMil aritlttmtlo aeone of initial oolifom oounta fier muHktMy

dttki X, n and zn mta 500, <>00 and 800 aL«« f«epo«tit<e2y. The ld#er

count for rank nz ftunee is in agrooiaaRt ^th the laidtKry noddaf and is

^UkUmml evidenoe of infaalor aanitaxgr oon^ttlone, aofwefor* tlMre nu little

dlffsrenoe In oiwpall senantfss sounta for rank I and XX* MLthiii «Mii of tte

Mal1»tion raitfts tbo initial oolifbna oounta •fvmsid lUiJint in mimii oirii

loftfoet in «lnt«r. Ihia indieatoa that provaiUi^ l«n|iiinUmi ill tmmm mi

tiintw aii^t affoot initial tirllftwit iWMiifai*

llw ovoraU. axitteftia wmm of P.Z* ftlHlo for rentes X, UmdWL
mmM iMve 1,200. 3.300 ni 11 ,000. iMt mam tliat the p.x. smmt %nmm§9A

M sanitation itmk Inoreasod* the arlthitiotls atans of P*I. oounts did not

mm sy iiiimiiit t^Bmrnm <Mfc iimiim $m itm mtm ssiitotliii

ttKiiWMMNW^PilWlillMMAlMNiSiaii tftts SttdtaUon

inar«asaiU Hmmmw* Ifce stwsas gpowth ratios in the dlfflerant

mtIM cotiiililwittii «Mr «Vi Umt/k i» SMMT in «U ssidtatlon ranks. Ihls

tmmUimU M^m lafctlsl oollfbim ssisls to mmm «bsii in othsv sssssm

§m mm of the rudes. Allte^ ths ovedrall P.X. iwrsiFigit snl gnmfk wtlos

iPimr %» lit igtaltA ts swttotlon swIm* It Is (zasstiomble if tiMgr sooldl IMI

mHiimiM wmmam sf saa&tAtlon, dae to eeasoml tsitottoBS involved*
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ftfCUtUaMhip of Sanltaxy Hank of Rrodoolag Waam
%» IrmtUM in ftfttamMliM Counts
4m to ftfUrtfiwy sMMtelion

Xii %Myt 6, dftH* hivn bMa groopwi to Aow rwUUonAtyt

MiAtiir !«*• ttf Hunt aai Iimnmo la loLtial p^y^nwujirtltg «emU Am

l» |WlH«!iWI'j Inottbation of ndlfc wUfOMB dovii^ dlffomt MUons*

OMtraU giwililg WiWiiW of iiAI&al oounts for n«k I* U and III

vtPt 1t200, 2,700 mI 2t7W fir al*, vMptotlvoly. (HnmiM« na af

initial ooanto in eooh of tha aaaaofna taoaNMad «a anitaqr raiUc imraaaad

in aoat aaaaa asoaifjt in tba amaiv taaaon, vliMPa tlia Mavaga count rwMiiiad

faBaandljr aiallar. Ihia aoegaata « inlatiinHhip batvaan ialUaX p^ritoaiiiiilia

oottnta and aanitatlon raak*

IM.tial paorohropiiilic oounts tandad to ba ali^tljr hl^uae in vintar*

BoMffiMP* aoilsrais of data in Table 6 iadiaatad ttet «M labairwd <igfa>inaaa

ia initial count duo to season aaA ilpaltation rank iMre not atatUtlMllsr

aignlf^oaat*

Overall gaemitvift aaaai of P.Z. aswic wva 25.000, 35tOOd srd 110,OM

fyr aanitavy noika Z, XI aai in, raapaatlvel^. Ihaaa yaaolia Aaw that ttm

P«Z. oount incraaaad aa tha aanltaxy nmk iaoraaaad. P.I. oo«inta in the

fllnttr Ma«ta nav* hi^fiMMit,

OiaMlI gpOKfth ratios for raiUt I, n anl HZ vara 21.7* 12.9 and 40,7,

fhua« the overall grot/tti ratio did not shoft? a eonaiatant raUtionahip with

sanitation raaka althaogh it una Idghaat for vaole ZZZ« Qmitli mtios in

•tnitatioa vaak mam iAifiimt in the idatar aaaaon and alao highaat in

Midtation mak III. Ihe affeota of aaaaan aai taaltatioa xaak on erawtk

tatlaa imra found to be aUtisUe&lly aifiAlioant* (P^ .05)
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if

It •fpmtn VmX P«Z* ootBits of iM^otoophiles are «n indsK of aanLtaUoiu

'9 M pointed oat (Mrlior, th« tlao Involvod liaLtt the val'u^ of suoh a

ItolationaKip of Rang* of Initial IftwiiPrt VlAtm Ooiaato

and nanit»7 Ratiag; of Runui
to RraUzaimay XhcNdballon OoTSfits

flMiwM'iiirt date •!>• pMMcitod in WsHm 7§ IndUatlJig tho trtnl of grmrth

fttlAM id.th Icr^oX of initial oounts and tamitation nmks*

In ran2» I« n and ZZZ ^« 41^ and kO^, veapoetivalyf of tba

bad initial ooonta laaa tiMn 10»000. OMMMtaLo »oan ootnts of thasa

vara ^,900, ^,600 and 5,^*00 in aanitaUon rank I, II and III, ramattl-roly.

Diis iadlafttMi tliat iilk mth s<alA«|.vfajr 24W Initial tttaAud plate oooBta

(<10,000/]!a«} !• nst mmtiaiHr ilvitad to that prochiood on faxos ^th

•anltation rank I. Mivwvwr, 77)1^ 8%S£ anci 62,5^ of the sao^Xes in aanitatioii

rank I, H aad Uh Ttt^dctiv^ajr* iMdl itwl* «f JMIO ov 1«M« Ihia loggMttf

a« poiabed out i^mvlda^t thttl tte pWIHt stinamx! of 200,000/al. for x«r

bidJc adlk la caoMptioniUjr Iwiaiit*

In all oount rangat* Uka P«I. ooimt iiwmaid aa initial ootmt inoraasad,

and tfaia yalntiUinrtrtp <iMiiHiiPKd in aU aanitatim ranka. Hofwwrar, tha acrtiMl

fpoirtli fsttoa 41d not Aov a tuAflNM relaUoaaULp. It la aiffdeUMMit ttet in

all raii0M of Initiil mmU vip to 5QtOOQ/«U» tto smrth Mtioa iaoraaaad aa

aanltation MOk tmiillili, tirttitttil anaSyais of ihe logs of indtfMMI

eonnta bg^ tilia linoar r agraaalon aatbod alaa timmA iim% a« aawltatloii hunmn

fMMMlP* tbt (pNMldl nitfytt iMwna graatatP*

& idbw af Iki iilationAift of P,I. eoont tal gwi'lh mMo tdth andtny

iMALttew of fama* it appaava that iStm P.I. ooant mOA ba a baitar aaaaaw

of sanitAxsr conditions of bfulk ndlk paKMlnoing ftoWB» than tho nonMl standard
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|l«lft mmA ppo^SQ^sn. iMMpr* ^^^ hl^ mmA irdDe (750.000) there Is Utm

reXatioaflhlp betaNMn smmUi mtto tmA senitation rank* Hanoa, idtli aiMh nilk

Hie ve^oler standard plate oount i« m good a asaeiire at MoLtftt&ao at tbt

F*X* oemt. In otluv iwNtet id^th «llk of Im initlaX count, the P.I.

pgeeedtare helps to dMMt twrtwrtreble atnLtisgr eentttions.

aelattcWhip «r B«9^ ef M.tlal OoULfora Oounte
«al StAimy Bftt&ag of Hmt to l¥«aJMbuuegr Sneajbatfton Cnate

gtA •»• yiimttd in ««tale 8t t» tfiev «m getatlewililp of ran@» of

iidtiia o61ifom oooBta and aan&tiigr itiliig^ tnm to tnnrtim in eooite

<fei» to hf

.

In ««idc Z, n Md Utf y4^ 2^ end 12^ of the aMfdee* reepaetiviay^

Ittd iMMA eeUiMM «M|ii«t< 10» tide i»ll«i%ee Itet «» badtw tlw sodtair

iOncHtions of fmm tto liliMP «lM IliliWUgi ef wvIIm mth 20V inLtUL

ooUforsi county

ll ilA tf mm iwkt Hw ••» FsXi «lint« iMteeMd «• the aeen initial

mmim iMHiiiii imirn iii irmmi mHitt (Itit mt nnmr wmit ittm
relatieiality lAth either initial ootint reives or eanitation ranke. On the

mm IwAd as rtbiigfid la mmm data^ erawtli vatiee teirfed to be leeeet

«i«h the bitfMvt iadltiai tlwHie

flnt» it ^jpeers that niMbm iiAtial nor P.I. oolifsm eeanta are a

MtUraetoxy wenwo of aMAtaiT eeotttions of tmaa irgtapeetite of initial
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Relationship of flang» of Initial PaQrohrophlHc Counts
tmd Sanitaxy Hatii% of Fams to

nrelinlnaxy Zaonbatlon Counts

date hinrt bMn ^wupod In Table 9t to present the i«latia»»

jitdp of range of Initial f^frtrriphilie oounts and atn&taqr Wttim iftttl

gjrowryi rAtloa due to P«I,

Jh Mnk I, n and XH, ^, 44^ and 28^ of th« M^pXaa* raapaotlTQlor,

bad iidtlal p^^^irophllio oounts loss than 1 »OOO/nl. Ihia Indie^iites that

the bettfUT the mdtayy comiltlons of farms, tho largar tfa* ptpmntagc of

mo^Lm with lov initial paorohrophilio oounta* It alao tpptan that adlk

idth InvT initial pssTdirophiUo oounti^ is not Umitad to fUnw Kith best

pttkteetion atltediiu

In ao»t oaods P.I. counts inordasod as MiiLtaxy rank increased.

ft (pK>wth ratios did not show a oons:lsl:ent relatxonAip vlth sanitation

I* Althou(^ growth ratios Inoreaaod as aanitation rank InonMUod in

low oount in3.1ks (^ 1(000/isl«) variations wore found in other ranges.

S»73rthol«M, srotfth ratios gamurttUy ««ro hifl^est in rank IIX. *<iwni11in1j|

it i|q^««r« that idian initial ptjyt^^ophilio euunt«i do tut OMOod 50«000,

oither P.I. pagrcAirophilie ooonts or groirth ratios tuenild be an i^de:^: of

anitation.



<i.

I

s

o

w

I

M

I

I

tat<

•i^*^
^sg^

lia:8

0! O

i«M

44
6

ill

ra

q
•r
r

I

i

^

•

rs

1^
so

^0

M

(0

IV

R

CN

f:

eo

I

t^

C«

i t

CM

NO S

8O
*

S5

• a

s

* < I !*» 1^ f^

w

ji §j| 1^1
WS 2 2 5^ A

.
1-



n

aommussiom

(F.I.) of fw idDc iiiinnti as a MMwe of production sanitation, the

iARwtigAtLoxi 1HMI iMliWlMA «& ^(^ ^A3fik idDc trm gMda A deiigr tema

ia Hm ItaAaMaa* SlaMUi* nllk ahad* A total of I9l» nilk saffiples vara

dbtalaed fi»a 35 fMWi AariLng fi»iir dlffafaiKt aaaaana. Both Initial aai

V*f. aamta mra oada fbr total baotada (SK), ooUforras and ptJQrahrophlloa*

Iteta wva alao iMda fisv Hat pMameo of ialilMtpfy wahataaaas* Famw vara

lanl^it I, II aaim on Iba baAa rf fWMttl visible santtatton with rank I

dWMii^ noat mrltlHMa of daelrable awdtaisr oaaAlllons,

With tho orocoptlon of ona dfidbtfyi a«vl»t all tosta fbr iMhlbltory

svftiatanoaa wm9 nagatlvo. aaiaa* It la piobaKLa that P.I. counts imif not

affootad "b^ liMb&toiy agmta*

fta oviMtn SMMMys MVMMpI of IrAtlal atintard p3Ata aannta ma

1i»,000/ia* ftia auisaata that tha 9mmA ataaiacd of 200,000/nl. la

mmfiU»mXi9 UnMot i4ita a«pliad to bulk tank Milk* Initial aawta wtm

ilfiAAaanUy bl#iar daring tha mmm aaaaea* aaiwwar, P.I. eomts

imtmmd piapartiaiiat^ mm tedag the ot^itp aaaaons. It would appaar

that dmlne tha smm» tha Initial ataaiafi j^ta aotnt la as good a naaaara

«r iMotavial aantiesfc aa tlM P.I. oount. In othar aaaaaaa tto P.I. oount

«MMd to ba MBva affMt&Ta in this ra>i^paot* In ralating baalaalal oounta

ti aittltatlan ataataris, aUtlatloal aiuOarals ahouad that aa aaidtaxy ooadltlona

baaaaa puuaai ttw ipwitti vatdba daa to P.I. booaoMi giNatar. Konoe, the P.Z.

aaiait wmi tmHraUar * battar laHoatlon of fam aanitat&on than the initial

ootmt. nda «M pavtloiilarly troa in lowar ootmt rang^a* Jn tha hi#i«r

aowt imsM the P.I. oount uaa n> batlav aaaaare of aanltatlen thaa Hm

initial oount.



Xwwtit 55/ieLtt in idnUr. Itait iaUmttti tlut prwrolling Uaptn^ait— in

•«» mA lAalW Hlffit «ff»et initial ooXltbm ooonts. aalatiwar MM
t«(iation oooarrod in ooUfOm orant* M Mi^wwl to sUndavd pUt« ooittiU.

ttii iMfWittmar liw tal«Ua wA P.I. oount. m iilnt«P m1~ mm d«ibt

it to ^e«h«» ttfUAHM «MrtU OMld b* UMd M a MMnra of baetoriologioal

^MSiV ^tnim tlX MMflHW* P.I* ootmts inortMtd m MidtAtiaB vtatc

iiMMMdU «RMMr* P«X* MMte 414 ll»l ilMw ansr aaMi»t«nt nalaUon «lth

immi md. mAUUnn t^^im, tfnu, it iipMinil tiuit MltiMr iidtlal nor

P.I. ooftlfism oovnU ti«« « MtiefMteaqr mmmw of sanit&iy conditl«M 9t

DOM IrreqpMllM of lidUal Mont nofi*

It (VptHNKl that nllks «ith leytf itdUa |HFlliW||ldm MMt« «m Mt

liadtid to Dnw «ith bMt fMdnotion MittMa** StaUstieal aaaljr*!' •!«>

dbfMd llMit aiftaronoM la in&tia j^ijghwijhnu M«l« 4m t» maXUMm

nudes mm not AgniliMi^. In idntar |i^ i<iM|irtnt ii MWit tMAlA ts U
^§im flmw9t, sUUstloa OMajrClo aAwMd that oouono hiA m rtpiinMnt

ofl^Mt on initial oounta of Mr*Mfld21« bMtMia« Sw P.I. [ii 'iiBiiiiH iMd

a MQh graator affoet on jMTilivopkilia bMtifia tiian m stMtevd plata oovitt

or oolifbra oooato. Tbo P.I. pnyftoajpidllo oount ims loirest in ««Mr and

also «M hi^st in ^dntar. Xho avorage grmrth ratio for pifilMihlllt

bMlwda iNM vaqr hlfl^ as oo^^Mtd to tho gMWth ratio fb» ImitifA lAMa

MMta md oolifoxn ba«t«i4a« ICfoot of saidtation rank on gfovtti ratio

mm tUm tmni to b« atatisUeaUy AffAAouAm Wtmrnw^ &mlk MtlM

Msiad Mtfi batMM idatM ml mmmp* SUtlatloa nm3^AB ilmiad tMI

Miioii tei a dtlSflita affMt on gMwUt ratios of psorolurophilio baotariLa*

& gWMMl it mvHd appaar that ia oounta op to SOrOOO/aCU* P.I. payohrophilio



ootxnts xmviXd b« ft |WHrtWI,«i indication of taim Maltation «CBMpt in

Wgtumm't tli* iMigth oT Um Umlim& mtM Uait tte pwwtt<ifthn,ity of tM

jsftthod.

ftal gWliriX eonolusion of this sta^ U that toBa^ daving •««>»

PtXt a^tmAmgd plAte ooimt« HBflld te ft bftttfttr urovci of fftiu swltfttlfln

HhHI (MUHMr iiWifliiil p9t«l» WMlutit mlifioni or iidtial pqritevphiUo

!• Altibovi^ tilt P«I. pflgr«toophllio oount appMUPs to b« tho bost

if i«Atft1ii«a mA biatMl^bogfttftl qMUt^r* it requires too
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reports su^«st«d that «ffioi«nt ooollo;; imf nude imaaAUatf

ffMftlMs in the production pfauuMM of bulk ink silk by gnmtif ffvtudLng

bftotmdal dflrvolopment, GbnaeqiiantXy, low baot«rial oounts on suoh allk

«• not nM«M«rlly indioative of good Midtaxy oondltiom. It also hat

bMB jgpoposad that praUainarsr liumbation of raw ailk mm^Im at 55 P for

18 lir« htfyw tMting fbr baot«rlologlcal qnall^ vovOA aid in dataetliif

Uk pMdt»ad tnlmt quostionabla aanLtary csonditioiyi* It waa postolatad

that oontaninating orgmlMa trem poorly elaaaad aqalpEMnt asatiptJy more

vapidly at 55 F thu d» Vpm ^^^n otiiar sowaea aMh as tha odder. H«noe

hUfk P.Z. (pvauUaixuny InoolMtiMii} oounts would refloot insanitaxgr pvaotioaa*

Um9 pMfflous inraatigationa Into tb» Kl* fjtaaitoa hata baan llaltad,

tlM pvaaant ata^ v&s unterlaitan to furtlur avalaata tlia Mthfod aa a

aaaure of produotion sanitation,

A total of 19(^ ailk aai^aaa wmm obtained from 35 bulk tank grade A

lAUc pvodaaara in tha HiiiitlMM iHMi* ailk liiad iiaiii« dUtmmt aaaaena.

Iliaaa wwa aiMOysed for norabors of total baatlaria (siC), oolifoma and

XWtoaiMlaa bath taaAwt aai ATlar P»X« Iha aa^plaa ifara alae taatad

tw tlia praianna of ihhibttoiy craebatanoea* The gsnaral aanttwy *ffH^^l1j(^^^fMr

of aa* pvadaaar'a ailk handling faoiliUaa vaara alao Mtad aa rank I, a
and nz mth vairic I baing tha baat»

WmtgA tw ant doubtful aai^plo, all taata fbr inhibitoxy aubatanoaa

^r© negative. The overall gaometrio mean of initial ataadard plata

•MKla «M 1^«QO0/al* Cda praaentad aaaa doubt aa to tihathar tha preamt

bHtavial tHaiHi of 200,000M« tw vm bolk ailk ia oenaistant with

itadllliaM of lailk handling. Statiatioal analjaU Amad that

mM a signLfloont affaat of aaaaon on initial atandard plate oounta

«ith MHMP being b&ghMt. Hawatar. P.I. oounts inaraaaad proportionately



M»re Peering €he ot9btP Mfttans. It ««fiAd iVfMr that ^iifing the wmmm tht

Initial •iandard plate count is as good a aaaaure of baotarlal qoaUtsr as

tha ?•!• ootmt. In otheor saaaana tha P.I. count daeoad to be a«pa afCeotlTa

In thla xwQMat* In relating baot«elil aotuAw to aanltatlon ratine atatlstloal

aaa3y)i&a rtMwad that a* aanitaxy aondltioMi hiaiMi poorer tha gvovth ratto

(P«Z« ooiant/lnltlal eount) due to P.I. baoaaa graatar. Stnaai tha P.I.

ocmnt tms generaUjr * batter IndLoatlon of fun Miiltat&an than the initial

<WMt» Ihla WM partioularl/ true in lo«rer count rangaa. In the VLf^tm

•ottnt rangea the P.I. oount «M no battar aaawtra of aanltatlon than tha

Initial ooont*

Af •Hgpayad to standard plata oounta ralatliriSjr aora vaylatlen occurrod

In oollfona ooimta. It is doubtful tdiathar ooUfoxn oounta oeuld ba vaad aa

a iimwwa of baoteriologieal qoaUty during all seasons ooMMaxing the

«M|ffratlva3jr low initial and P.I. ooimts of oolifovna in wLatar. rithnnf^

F.X. ooonts inoraaaad aa aanltatlon rank Invaaaad* there was no oomiatant

relation x4ith i^aaaaf inl aoBitatlon viaek»* It appeared that neither initial

nor P.I. oolifom ooimta i««ra a aatlafaotozy iMiU'e of aanltaxy oonddtlona

of fanna Irwupaotlve of initial oount range.

MUk fdth low initial y^y^nniiilio counts vms not Uiaitad to fanas

lAtik tha boat pepodnotLon nathoda. 3tatlatioaX MalyaLa alao ilMvad that

diffaranoaa in jjoitial pyahwghilio oounta due to aanltatlon mdca if«pa

not tl(pailieant« Althou^ pugfriupophilio eotaita wiva ht|>wr la wintar,

statlstLoal anal^aia itmmA Hiat aaaaea had no (rtipiifLcant affeot on

initial oomita of psQrafarophilie baotavit^ ft|7«iaopfaillo ootnts were

InfltMoaad MHh aore bgr the P.I. inK>oednre than imf atandardl plate oounts

or ooUfonit oounta* %t P«Z* piyahrophillo eomta vai>a leifaat in



and hlglMtt in wintar. Vm attii gl—Hi MtLo for psorohrophllie bacteria

UM way M.s^ MHptrad to tb* grawth ratio for •tanlAPil plAto oounto tiii

tiaiftira b«at«rla. It v»s also found that tfa» ttffMt of MidUtion riirii

on grovth nttio «m itatlvtloaiay AoAAoKiU HoifWMPt eP^vwth ratio

tari«d Mdoh b«t»Mn «int«r and wamm* SteUstloal ttuOytl* alto AmmA

thftt MMOO had a daflidta affaot on groirth nttLoa of pi^rVteophiUa

baotarU. In gmaval it mvOA appaar that In ailk mth initial oounts

tm to 50,000/nl., P.I« p$ytiao)^tdllo oounts wvld bo an indax of fUm

sanitation OMMpt in aoMMP* Bawfiar* an iaportant ILndtation in tha

ttpJAwWHty of tiM Mtti0d U tha langth of tima involYtd*

9m pmrnA aanalaaion of this invaatisation ia that, axsapt duriag

tmmr, P.X. standard piUte ootmta wwadd ba a battav aaaiugi of fam

MBitatiim Htm oaatoowrjr atanlMHI plasia oounts, oolifom or initial

IMyateoghAUa CMnli* A2.«hM#i tho P.Z* psydrrophilie oomta apyaar to

be tha baat «!' ti of sanitation md bftotoriologiaal. qualitsr, it raquiraa

IMI WMh tiae to ba of pMMttaal valtta.


