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The Source of

in Tresh

the llcid it¡r

lililk"

'I'he na.ture of the acidity of milk ¿ind milk products

has long claimed the attention of v¡orkers in the f|eld of

Ðair¡,r Science" Dis tLnct differences in 'r,he titratabl-e

acid ities of o if f ereni ri:ilks ha.ve been reporteC by ;oracti-

ca}l;,. all investigatoye. Recent advances in Ph¡rsic:r'l

chenristr;r ha-:re made possibl-e ttre applica,tion of the funcler

menialfl of acid-ba.se equj-lib::ia to ãn othei:r¡ise confusing

1:r ob1 em"

this Orcb1en1 is of imtiense pra.cticpl importance"

The acÍdiiy of milk plays an important part in the process-

íng of many dair¡' products' Ttre manu.facture of cheese is

contrOlleclargell,'bythedevelopmentofappropriateacíd-
i-ties, rn butterrnalcing acidíty io an ínportant factor, both

in the grading of crean anc Ín proper neutral-izing of the

crean prio:: to churning. -4. test for aciciit¡r is considered

esËentiel in the purchasing of rar'¡ fluia mi'lk anC forms a

basis fos the gracling of the incoming milk suppl;r of many

leacling milk plantss condenseries ancl cheeae-rrraking estab-

1i sl'menis'
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'jk_e use of the acidit¡r ¡ust as a neá.ns of gradine
nil lc implies several assumptions of doubtful accuracye

In creamery pt actice, i i is assumed that the norm¿ri avera,ge

aciditSr s¡ mixed fresh milk varÍes frorc o"L4% to o"L6/, cal-
culateci aF lactic acid" ti is íurther esslrrred that nilk
vrlrich. is over o.l8% a.cidity is not accepta,ble for bottling
purposese since the increased acicj itTr ynnr be Cu.e to bacterial
fermentatÍono such nilk woulci be of poor keepj_ns rru.alit¡1,
Tn normal practice these assumption-q mey seem justi.fieds yet
there ha, Ê¡ been report ecl er¡id ence 1.,'1r.ic]r tend a to conir¿rC ict
therne either as a v¡hole or in Þart"

Ân instance of thi-s na.ture v¡as not*d by the i'rriter in
Janu.ary 1930" A consiie::able qu.antit¡' sf high grade Jersey
rnilk vras in cìanger of rejection by a local creame:ry, since
it showed an a.cidit¡r of o"zo%. subsecluent investigations by
Professor fl.\'y'"Broi,mr of the De¡artnrent of DaÍry Husbandr;ru

l'[anitoba Agricultura]- Coll eger a.nd the vrc j-ter., sho,,ved L1¡at the

rnilk r'¡as produced under idea.l conditions and that the appar-

ently }]|gyl acidity r,vas present in the nrilk v¡hen freshl;r dratrtrn"

the nilk iva.s used ín -r,he usu.el iranner by the ereamery, and

s]:ro-'',"ied na indicetion of possefioing a poor keeping qllal_it¡r,

Tf strict adherenee to the conlmon practice of rejecting millc

over O.I8% aciditSr is ta be m.aintainecu there is a possibility
of penalizing unjustly the milk producer ancì ca.using him to
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srr.ffer direct fínancial- lossn

I-t, is of interest then to knori¡ v,'hat constítuent or

constituents a:re responsible f or the acid ity of fresh milk'

\¡arious investigators have reported on the influence of single

constituents in determíni-ng thís property" some ha.ve ea.en

prepared artj-ficial mil-kñ employing suspected coÏlstitu'ents in

an endeavour to correlate theiT e,Gidity wi-th 'r,ha'r, of the

na.tural product" Às far a,s -r,he r¡¡rif*el: j-s avrare ¡ TIo one in-

vestigator: ha.* analyzec) a series of milks for ¿111 of these

possible Raci.cl constituenistr" It was p::,:posed. therefo::et

to perforr.r such a series çf ana.lyses and tc make a. sta,tisti.

c¿r.l study of the rrel-ues so obtainecl*

ut_s tor+Ç3J:

Va,riousme'r,hodshavebeenusectodeterminequanti-

tatir¡e1"y* the acicl conten-b of milk; the results hÊve heen

reported in varied terms" A brief discu-ssion in thís con-

nection taa.ir ¡s of value in order that results obtaineC b3r

diffe:'entinvestigatorsma¡rì:ecot-oparabj-e"

so:r¡tei (ravr) made the first au.antitative dete;rmina-

tion of the acio ccnieni of rnillc. His rrrethod consisted 0f

t'it,re ting 100 c' C o of milk r,¡ith o " 25 N" socl ium hycì roxic e9

u.sing Z cc#o af a 2l/" atcoholic solutj-on of phenolphthalein

aÊ the indica.toy. The number of cubic centimeters of alkali

necefisary for netltra.li zaLion $ere reported e''S Erdegreefitr*
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Tn Tlrarren^ r.enn-nJ-ìrrø r-esrr'l lg in tefms of DO3:niC degf eeS haÊfll I'Icr:tvçt ¿ vrJv-L ulr¡f:: r vúuL¿ L

heen fa"voured* In tli.is method, 100 ccso of milk are ti-tra-

teC çii,h 0"1 N" soCium h¡rclro:<ide, usinq phenol-pht-ha.lein

indi cezor\ the n1rïnbeï' of cubic centime'bers of alkali neces-

gar]¡ constitute the nurnber of Do:rnic degrees'

Genera.l]y, ho"'er¡Êr, it hF s been found convenj-eni to

calculs.te resultË in terns oí lactie aciC " At presentr the

accepted method i-s to titrate a g cco s.imple of milk t¡ith

O*1 N" sociirl*rn h;,rcìroxideu using;? clrops of a L:/" alcoJrolic

solution cf phenolphthalein as a.n inCicatoru the results

are con'\¡erted to terms of la.ctic acid by multiplying the

number of cubic centirneters reciLliÍ'ed for neutraLiza,tj-on þy

OnI" íhile it is recognizecì that this method does not give

the aetu-al anou.nt of lactic acid rlresent' eËpeciall-y in the

case of fresh nilke j.'r, ha.s been found ]lr¿tctical and conve-

nient in everyday QTea,Tnerlr sO*"ationso

Marked variations a-Te introduced into the resu-lts

b¡ the addition of varying amounts of Yfater to the sa"mp-le

being titratedo Sommer and Lienos (fgSf) have shown that

the dilution of cotrrtË rnil-lc lor:¡ers the titratable a,cidíty ap-

pï.eci-ab1¡r" i'his expleiins sonle of the lov va.lues fo:e acidity

repol"te<l by eeLrlier workers ¡ esFecielly sínce the Sta.ndard

läethods of i*ilk Analysis, *lif th tlciition (fgzf ) advised the

add it icn of rryater to tk¿e sample be in3 titra ted "
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Va ria'b ions in _;¡ç;i-_{1ft';t"

,r/hi]e it is seneL:o11.y- ac ceþted in creamery oTa"etice

tirat t.ite aveïace ecidit¡r calculated aË lactic aciri of norina'?-

mixed h.erd fresh tnilk renPjes frotn O")-4d,¿ to 0"L6/"r 1¡fide

varia tions have }:een noteC in the cr Êe of mi.llc f::cm indi-

viclural- coyrs " Henltel- (f çOZ )r on results g.! iirererl f ron

10,çco c:Cid i.t¡,r test,g *f milk f ::om init ividual coTls, states the

rang,€t of acid it¡,i ic be f rotn O"Li¿37;"/, 1;o O"2O25/r" ly'idel: Yii:' j'a-

tions l-:.ave been notecle aså

Sonrer anii 1{a::'r, (f çf g ); O,LO?:fr^O.25'1,4' (ee ind ividnal. sanrples ) ,

Ricc ancl i,iarkle".,' (fçU¿); O.Og6r:4-0"22810 (,tleTge nu.ml:er o¡1 srt:pIes tr'i

Si:erv¡ood anC iia¡:rne:: (:.gee ) ; O^LO:/"*O^25% (SZS sri:rples )"

rl'he ar,'e::age acic it¡r of mii;ec irerd millc is gene::al Ir¡

1or,'¡. Gou.lci ipg, iria ekintosh and l[attic.lr (f ggZ ) state that tire

acid ii¡r of sai"nple s taicen -vreelcl¡r o]¡er a. t.hree yea.r lrer:iod of

the nixeC mitk frore 10 [iho:rt]rorn colils, re,n.gecì from O.I4?/o to

O.lgfl i¡fith a yrearf¡r averratje of O.L6/0" Henkel (WOf ) t*po::is

herci nrilk of ?0 co-rrs as varying frcm O'L43% to 0"16% durrn¡1

,il:e cou::,ge of a J¡ear, 'l'he generall-;¡ accepted oiriuion of

!\an- investige-itols anri o::aetic¿I. creeinery Operato:r:S iS su'utned

L¿p in the s tatel-rrent of Sornrne:: (fgSS ) thuttt the ê4rec fed a cid ity

o:fl fresh milk e¡.i, nillc 1:lrntsl i:ra.¡r be rega::d'ed ¿i's O'145/" to

o "L6:)iîn ø
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-Ea-'gåo.Ë s -¡!i]--u-.- 4s- 4c-i i.iË-:

Houston (fegf ) :-ists aß fa ctor:s l','hich may inf luence

th-€ a,cic it¡r as v¡e]l as the conpo"sition of rnilk, the f o.!-lowing:

healtl: of ì;he cov,¡r feecl¡ a8€u breedu stage of lactr'tionu

inte¡va"l of milliíng and even diffe:rent o,tlarters of the udder"

nu::tlrerr?,oïee ccttrlosi tion and acidit¡r p'3'o vary during the

course of a single milking" 'i'his eqrees rr¡itìr- the i'',¡or-k of

oth.e:r investigatoi:s ' d if f e::ences being expressed rtO::e in re*

gar.cl tc the exient of vari-aiion t,han to the particu'14.:r fa'ctor

or f acto::s inr¡olved "

r\tteririris have heen rnade -r,o alter ilLe acidít¡r 6f ihe

rrrilk bl, ih"e fe ed:!-ng of organic anc inoz",3anie aci-ds v'itk" the

nltnefl-::ati.ono r'hese lrn'¡e rnei ¡r.'iilr Little SüCCês"5o

Dunccnbe (tçZ+) feci lact,icr.bttt¡irie, acetic, a'nr1 phosphoric

acrds. Sommer ancl llart (:"çZf) inc-"1-u-decl gu-l-'lhu::ic acid in

the ::e i; j.on io tTLe extent of 120 CCs" concentr;¡ted llzSc4

dail¡,'for si:l dal/*o ln ne|ther inst¿Lnce lra,s the ací-Cit;r

of t.tre niilk altereo.

It mighi be expectecl that the acidity vroulc be af fected

by the norma.l ration the animal::eceives. Evírlence rrhich shov¡s

a definiie change in acicit;' ¿*u tc an¡r cer'uain type o:rr combin-

a'bi-**, of f eed, is lacking.

'lhe::e alpea-r tc be conflic'bing opinions rezatding tlre

influence of the stage of lactation on the acrdit¡,' of mil]c"
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It is eEreecl genei:el-] J,' th.at. cÊlost.rum is high in acidit]¡ and

thq.t this acidit¡¡:rai:icì1¡r decirÊa,ee.s tc a lot"rer level r'¡irieh

i* ,c]:aracter.is t j-c f or the ind ividua,l- co\r¡ as was shor¡¡n by

]ienlcel (fçOt). Recentl¡,' Iriattj-c]< anri l{ail-ett (fçeg) and

IIousioi1 (iç¡r) ]rave publis]recj dat¿ by whicJ:" it is definitely

shor',¡n that the aeidit¡r is highest at th'e begi-nning' of lac-

ter tion ancl loi,'¡es 't a.í the encl " t'Iou'ç ton I s f ind ings are the

results of over 2500 tests, 1.eÐresen-t,ing 39 coraplete and 38

incomplcte ]acta.tiol*, .4" corn':oo,sittÞ gra'ph pre-garecì fronr tþese

r.esu,lis slrows the acici ity tr: rirop rapicì-1.¡,' durinr'i tlre f irst

eight v¡eel<s of la.c t¡,t j-on anc ';o re¡naín fe irly unif off: until

the sevenih lveek befolre -ìacie'tion c€aÉefi* In the l¿itier

Seven llreeks s E, TtÐticea'ble C rop in ac íd it¡r 6C C1-1-rîs *

Variations in acid'it;'' of the millr fi'o¡n d if f e::ent

quaï.ierg of ihe udcier of t]:'e inciiviclr¿a'l corv have been reirorted

b¡r ïnglis (f gOf ), ïitch. and Copelano (f gZ+)u il j-ce and Ìrr-a3:kleJ'r

lg?,g) and 1(ei-f erleu Sehrlraibo1d enð, ilac]çtats (lgZS )' Lile'tticlc

a.¡d iIa.llett (fgZç) s-f,erte t.6at on the vi¡ole, t'he acid i't' j-es of

.r,he nilk from the t¡.¡¡r¡ hind 4ua.i:ters seel^í} tc be similar a'nd

also those of the tv¡o front' 'ryuart'ers ' 'fh'e::e rÈere d istinct

diffe::ences in aciiit¡r'tretrffeen the rnilk of the fore and hínd

ciLlarterg è

It has l¡een f ou-ni that certa

mgr+el;r, rna-*titj-se cal,jlse a -l otleri-ng

the infecì!eC quarter" Ihe lc"¡erinq,

t"o a "LO% {Sor::ner' 19õ5 )' Thi-s fa ct'

in inf ec'u ions o f th-e nd d er e

in aciCitY of the milk from

rnal'Ìre añ g::eat as O'OM"

is used in th.e clinicaI
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dete ction of the ínfection" Rose'l 1 (f gSg) startes iirat i'¡hen

40 ccso of frcsh milku nol secreted cìurrn_g. the la si periocl of

lactr,tion, is neutralized blr less tl:e,n 6 ccs" of e 0"1 I'I-

sod ium Ìtyri rcxid e sol-uiione one lnar¡ l¡¡i tlr a certe int¡,r of a_.1Ðrol(-

imat eLy 98/', diagnose the rrrillc as beii"n: the nr"oduct of a

ma stitic udder,

Ço.qOJ,jr !qçn:æ rqsrr ogqflolp .iol Aç-rQ iiJ,
So>Jrlei ancl tienlcel (fggg ) in ai-, investiga tion of -uhe

orqenj-c aciCs jfresent in milli, ï¡ere unable to Cetect the

preÊ ence of lactic acid in norrrral- f resh milk. 'i'his ha s been

.rerified lcy other investigatorsu chiefLJ¡ Van S1ylce and

llos';',"o::th (tO:-S)" Cítr.ic ¿rcic in the free form or as citrate
was discor¡ereci as e norn:a1 constituent of cot-r$t mitk by

Soxhlet and ilenlrel- (1BBB) ancl conf irmed bl' Sommer ancl 71ayL

{fgfA). Since lact:'.e acid is noi, tlle acid reÊÐonsible for
the acidic natrlre of fresh. mj-lkç va.rious investigators ha-¡e

attempted to e;qrlain the pb.enolÊenÕn on ihe br-i sis of other

collstituentso l,/an S1yke a.nc Sosv'¡orth (fgf¿j state that the

acia:lty of fresh nilk is due to acid phosl¡hates of 'uire tlTe

MH2PO4, and tha t, in the coulrse of titre tior: ,¡ith soci iurn

hydro:çÍde- the sa-r-i CalIPOa i.s precipita.r:ed " the prectpi-

ta.'ç*d salt tl:ien h¡rd::oLJrzeç to Ca(OH)2 a.nrJ H3PO4, A furiher
stelr is 'i;he -îc::¡:a.tic''r of 1r:s^.lr¡hle Ca.=(P04)A by th.e action

¡ / ¡.+:\oj- th.e UatOHlp on the mono- and di-calcium phos¡,hat,es, leav-

1n.q ï{"P0/ tc rea.ct r¡¡it}v a. further quantiLy of soclium h;,rdr:oxide,rJ¡*



i{i.gh ioia-l solids ancì a high asle conient have been

asso cíaled r¡j-th h-igh titra.iable ac jdit¡. of fresir mill< 'try lìice

(f çf g) ancl licrnele¡r (rgzo); Rice and l[arkl.e¡' (fgZ¿) as a

resrrlt of the analysis oí thirteen sã;ìlrll-es, togeijier r'¡ith

data obtarinr:d fron o iher investigatol's, f orneC the consiitu-

errts int-n hrr¡othetical comb j-na tions ai'idl arrived a"t the con-

clus ion that ilre ca.sein contrihutes abou'r, onerchalf of t]:e

i,ota.l- títri:tebIe acioit¡i; citrates, ca.rJron dio.xicie e'ncj lact-

albumin e sritall oo::iíor5 and the phosphates cont::ibute the

baiance, ?he¡. al!-so advance iire þ;rpoihesis tlrat a, concìition

of equ.ili'l:rium exist.s bet::een the citric acid u 1:hosphorÍc

acrcl , ca"Êein and the ba:.5e5e theref oye bhe acidii¡r clue to a'TI:I

one of these depend$ upon rts ¡elation to tþe otherË.

'Ih.e mutu"al eff ec'¿ of the hyclrogene calciurnu phosphate

ano citrate ion.s on one another uas investigateC by iThittier

(f gAç ), rt, was sh,olaïr thai ihe precipi'L¡''tion of car(ron)2 was

prevented b¡r the pre.sence of suff icient citrate ions ' This

ajlpeãrs to countera.ct ip pa.rt the h¡rpothesis suggesteC bJ,'

-v-an Slyke and 3oslo¡orth (fgf¿)and Sommer a11d hienos (tg¡t)"

Sommer" (fgSS ) concludes that the a.cid ity of fresh mrlk is

dno ¡rincin¡'l I rr in f.he nhospha.tes and oroteins in milk andLi uE 'J¡ f t¡v Àvcn4a

to a lesser e:ctent to the carbon dio:cide and citr¡',.teË"

trn aitecking the problern from a different auglee

I'r'i1e;r (fe¡S) stïeÊËes the point that lrrevious investigators
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have rnt defined the ef,fect of various buffers¡ oï supported

t'!r¡.'i'r. r',¡nr.J¿ 'brz S irect e>iperimenial evioence, stating results
rna'r-a'l rr i n r¿.¡¡-¡rnq nf hr¡no'¡,1¡et,icaI comllina,tions of milk co n-!¡v: u¿.1 Ir¡ u9Jf:-p

stituents. ile prepared the various buf fers in concentra.*ions

approximately equel to those in v,hich they appear in rniLlc

and stlidied their buffer efÍ'ects over d ifferent pH rangesn

äe found the effect of increasing coilcentration of the buffer

constituen-r,s on tiÈration v,¡ith sodium hyoroxide soILItion

hetiqeen nH of 6.6 to B'0 to be a.s follorvsE

phosphaies increase titrationu

c Ítra te s increas e ti tra ';ion"e

ca,l-cíuva slightly decreases títra.tion,

ca.sein slightly increases titration"

Ttre conclugion of hi s '¡¡olîk " eiairhäEizeci the i.nter;l rtli':d e?.** of

the br:ff*Yg, phospbe.-r,e3 ci'ir?,';e, ct'5e-'r-11 , and calciu:nn,

acid

líeine'iria:{ffi(1919) states that the milk of mosi mørrnmals reacts

to rogalic acid and phenolphthalein, amphoteric to lit"nrus

ancl atkaline to dimethyl orange. this sta'r,ement Ís afr e)iBree-

of the reaction of, these particular indieators at -t,he pli of

mj-l-lc, Toe phrase Èatnphoteric to litrousrr is open to criti-

cisno since tir.e color change of litrnus aets beti',¡een a OH of

4"5 tc -pH 8"5" Reported yailïes for the 
"H 

of fresh nilk

show considerahle variation"

Sciencee Seconrl Editionr I935e

.,,H 6' 4 to pH ?'2" It is also

lire rfl'undarnentals of Dair-"*

list ve*lues ranging from

pointe<ì oui that variations



in method

a.nC other

relrorted u

Ité iLI-

of uieasu.relrlerlt of oil, in source and natu:r'e of sanple

factorsc aro ï'esponsi-nle f or the rzide range of values

-Lentaiively, it is sråggested th¡r'b a oH of 6"6 be

tatcen as the ¿Lve::ã.g€o 'inpe:rnOux (fgZg) shovs that there is no

close relationship bett:¡een titratable acj-dit-¡ and nIí except

t¡hen acidi'b¡r is developed br. Lgj.ctic fernrenta'¿ion.

Ex-pe.rimen-r,_al-*

F_ourc-e oj" Ë-Aiil.qlgg,

'ihrouqh th.e cou'rtes¡,r of iJr. iI.ld.Smith of the il"Sinith

Corn¡ran;'e '.r'innÍ,pege it waS pos sible to secure santpl-es of inilk

frolt a he:"iì of 'chOroup;hbred JerSeJf Coi;IS" 'Ihe fan,t, situ-e.ied

near Sird t s liill-, lCani tobac is uncle:r careful maïIafrelnent with

lre,spect to f eed, health of anirrralsn nrilkin,q: conclitions e €tc" 2

reinoving inuch uncertainty trì. tn r ep:ard lo othe-rrvise uncontrotted

facto::s in the o:roduction and care of the milic"

rt rvas feli, that the milk from this herd woulC be r¡¡etl

s';.iied to a Éi'r,icì;r e¡ the nature of acid ii¡' since earlier r¡orlc

showed th.e general- he::d average acid j-ty to be h.igher than

nor:ma.l-" Iiiilk from inclividual cows h.acl been f ou-ncl to vÐ.ry

from O.L4% to O"27,uó acj-ditir, tl:u.ç afforcÌ1ng a wj-de ran€{e of

acid itj-es for: investigation"

-F-
J-ø

In each. ca -ce, sampl es consi;:ted of a quart of nílk
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teken f::oiu ti:.e nii:ted ccrnpl-ete milkin¡r of t,he indir¡id'"1a"1

Golir¡ cap nei to illîevent l-oss o.f cai:bon clio:cide and kei:'u a t
icebo:r terri¡eratu::es unt-i1 a.fiîtly7¿¿* Th^ an=l-r¡si.s for eii.T-

bon dioxide, bitration of aciditr¡ e,nd pll deter"r,j.nati-ons

were i:rad e otl the f resh ¡ril"tc v¡i bl:in ihree hours oí' ni-]I<ii.r.r:"

SaiitpllË r?ere then irrese::r,.ed by the addition of l cubíc cen-r,i-

r¡ete:: rf a 36% solution of -îo:crnaldehvd e anc.l. held in üte ice-
box f .r:r furtl:er analysis"

1'To atteinpt r,",ras nacle to sel,ect for str¡.d.r milk f::an

co1.üÊ in any pp,rticula:: stage of la"ciat ion" Tirere vere fr:oLr:.

30 tn 40 co1ïs titil.ìiing duri.i:q tire-.,:inter and salnpl-^s.-i4ro talcerr

:"rj; rancloie. ti-ì the p:reliminer¡r stu-dyu et11 samplss ïrer.e of

the 4 t:oi'to rnilki-ng" Samples nuinbe rinl' 1 to 30 r'rere f:rorn

the rrl0Trline rnilking"

ïI" Suff e:" Carlacit.,¡ of the iuiilk.

A preliminar¡r stud;r of the bu.f íier cãÌ Dacrt¡¡ of samples

of milk of dif f ereni acid i't j-es v¿as rnade in tl:e e>rpeet a,t,i-an

that sone ind icã tion of the crlylstituents res?onÊibIe f or ihe

'orif fering irroulcl be obta ined " ii'ou:r samples of inil-l< 'Jelre

Fel-=eted giviv|,, . ïrri1g,' oí -,,j-tr':'tahle ncidi'b¡'Ol" from O,l8/o

ta Q.22%*

Data- for iire buffer curyes yrere obtained b¡r addínE

0.1 id" l{aOH in I GCn portions to a 50 cc, ñampln of the milk.

After each additionr the sanple was st-irred, tent''Þ ::aiu::e
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ncted and er -^lÍ lnea-suît:lneì1ü tnacl e" Ji second 50 cc " sa-flÐle1,\-- --- - -'*ri

of t,l:e sa.me milk i.¡as sj.milarll.r treaLeCr u"sing 0"1 i'T" H:fO+

in 1:1:ce of -uhe sodiu¡r h;1r¡¡t"xide, 3u.ffe¡'cu:r'vÉts for ea,ch

of the fou:: sa,-aple s wel'e ;rri-o-:*.ter) eiirp.'l-oy-r"ng the a.nount,s of

acid or al-kali addeC a-q the abscissae a.nd the -oH v¡lues as

o;'C ina tes "

i.ieasi-ri'eincnt$ of oli iie::e iilade poteirtiomei::icr11l'

rts :.rg the auinh¡rdrcn"e-se turated KCl-calomel electrod es "

Itro¡n o-bserved E"Ii"-jj', a.nil ,iemner.atur:e reaclings, ihe nH

values were cal-culated bJ¡ ali:lie:r'r,ion oi'the formu.lag

--rr- Eq E eal" * Eñ¿¿ -- ,0001ç93 I

v¡he::er ltrQ = Pctent::aL bet'r.iê€n,,i"¡inhyclj'one el-ectrode

and hyd l:og;en el-ect'¡cC e"

iI calo = ?otential beti','een th.e cei-oruel- elect:.od e

an.rl the no::ma'l hyrìL:ogen elec'i;rode, and

S = observed U.I[, ]1.

E, = 0.?1?5 r O,Oo0?? t (Cla"r::k)"

ßo

å?ç_"_ _Eg q*_ , . E* ga t "J-qir t-ur"-a tgd KCt)_ o_.E)q1,9 gs T .

18 0"?Q44 0,251 0,05??

20 0 "'1029

25 0.6992

30 0" 6955

35 0"6198

0" 250

0"2458

o "242

a "238

0 ,05 81

0 * 0591

0"0601

0,0611
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Ðp.-ie qb'!-gi.-t:-c-d,

iìesul'[s Ð"]'e indicated in Tahtes I and Iå- and are

reproducecl graphicall;rr in Si.gure Iu Ï":'orn a. cursor;¡ exslllina-

tj-on of the buffer curves2 ii rvas noted (f ) that ihe milk

of hi.uhest titratable acidity shoved the greatest buffer

effect¡ and (2) since the buffer effect tnfas indlcated in' the

alkaline and acid range of nHr an arnphoteL:ie buffer rnight be

suspected. îhis woulil sugges t the proteing or solne l:uffer

con,stituent or constituents capable of exe:'ting an effect in

both di-rections'

correLa'h i o'n Ëtud ¡r

"o1e l:uffe:: cansti..

-rai11ç f ::o:n ind i-v'id

constitu.ents c

su.fficient ds,ta forr a si;atistical

ihe iitraiable acidi-by a.nC possi-
.f,,1¡e an¡"l;'¡siÉ of thiri¡r samples of
-\Eas urC ertaken fo:: the fcl-lowing

ln order f,o obtain

be'iween

¿-- ^,^+ÃU -r.(?Ir l:Þ 9

u.al cowg

(1 ) Titrratable Acid ityt

{Z) 3'ree Carbon lioxider

(r ) Carbona" i,e s e

(+ ) Citric acid and Citra-tes e

(s ) Caseinr

( A ) Al-brl,:+in and I-,a ctogl-obulin,

(Y ) Itiol'ganic ?hoßirhe. te-e"

'ltrese ilrcl-u.ile all of the substances rvhich- have l¡een

helri by '¡¿"¿on* ,¡¡orker.s to ]:e tl:e cÐ.11Êe of acidj-t¡r of fresh

mílit'
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lab1e ï. nH values obta.ined on the
addÍtion of measured a,-nounts
of 0"1 N. l{aOH to 50 ccs. of milk.

0,1 N
NaOH

Sample A
O"lgo AciditY.

Sa.niple B
o"19.5ø' Acidit;r.

CC"9
added

lernpo E"Ï',["F. pHoC Volts
Îg*p. E.lli: F. pIÍ

o C '/olts

0.0

1.0

2'0

3"O

4"0

5.0

6.0

?"0

7"L

8.0

B. 25

8.4

9.0

22.0

23.0

23 *0

2215

22.5

22"5

22.5

.0?20

" 0650

"05?1

.0488

,0408

" 0519

.0231

6.5!2

6" 609

6,',l44

6.89',1

?,051

?,186

'l r336

22.5

23 "O

23"0

2-3.O

23 "O

23.0

23.0

23.4

0"?05

" 0640

.0568

. o49o

.o4L6

" 0329

"o2-42

.0151

6"529

6"630

6"',?52

6.885

?"011

?"160

?"508

7 "463

P-2"5

22"5

" 0115

.0012

7.534

?"?09 23.0

23.O

2r ,0

"0048 7;638

.0023 ?" 681

,0015 ?.698
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Table ï' *H values obtained on
äo¿ition of rnnasured
of 0*1 ld" 1T8"01{ tc 50
milk" (contrd")

the
amountg
Ctñø Af

0"1 Id"
i'Ta 0 i{

Ea.mp1e C"
0-alí% Acidit;'.

Sainp1e f)"
O,221/".icidi'b¡r.

T 
erngo " li. Ju{. -l-l .
o C 'Volts 

"

TemP. E"li{"Ï"oc vol-ts.
Tf

tJ"CC. *q

a,ð i,erl
H

Ð*-

0"0

1*C

óoU

?^

4,0
Ãn

6"0

?"0

I O.L

(]ø\,,

8* 25

AAuo=

9,0

?1" 0

20*5

20"5

20*5

20,5

ñ^ ti4V ø.J

20.5

20" 5

"0?58

" 
0696

" c6L7

.0551

,*4'.12

*0394t

,0312

"0219

6,468

6,585

{)e t LL

6,852

6.953

?,104

'ï -24n

"/,4O5

ti/- o w

22"5

2,2"5

ô.) Kal,, a ,-)

?2,5

22 *5

Õô fial-ø ")

2-2"5

" 0?06

.0 635

"0565

*o496

.0423

"0553

.0 2?B

" 0198

6,583

6 u 6l.8

6,'l6'l

6-885

?.01CI

?-112

7,?5',1

'l '39+

20*5 -OL?T 7 .5',1,3 2F.*n ,0111 ?"511

2Õ *5 " 
0005 'l "7'l '3 2p,n5 "QO20 'l -66"1



1H

Îa-nle IÄ" oH values obtained on the addition of
ñieasured a.mounts of 0"1 I'I" I{2SC4 to
50 ccso of milk.

0"1.J.I" Sqvn"n] p Á

^ .^¿,
UoLö-/o 3Cl.ûLI't¡o

Sample B*
O,I95/" a cidit;,'"H-SO,<¿+

ccs.
added

lemp u
Orr

Temp "oc
ll 

" 
ld. -T-f ,

Volts "

n -i¡ r LI
Jl¡rÀIo jJ c .fl¿¿

vol-ts
TJ

T

1"0

,-^

4"A

O+(-)

rya\

Õq\-)

O.ì

10" 0

'l'ì rl

12" 0

21" 5

2L "5

21 "C

21" 5

23...5

2L *5

{-":- 6 J

2l_,5

LL @ ,.)

2l-5

21.5

21,5

21,5

,;0?C8

.0?68

,0830

o UÕÒO

" 0948

" 1012

"L062

" 1L18

"11-69

" 1?10

^19Lq

"L289

"T328

6 "544

6"44l.

Ocð4Ð

6"239

6"13õ

6,423

5"91CI

5.842

5. ?85

5.694

5.61A

5"580

5,482

23"0

ã1u: ø U

24"O

2+ "A

a+ eV

24*A

P,4,4

2!L "A

21" uO

2'4"O

2,+ "Q

24"Q

24.O

qUOYD

^rrÃÃ

. CIS1?

,0870

.0925

.0378

,1025

" 
i-0?7

e .!,lÀc)

,1 154

" 1198

,l-245

.L276

6.534

6"4L4

6"ã08

6, 219

6"125

f]OUÓÐ

5"955

J e :Jó'l

5"806

5. ?56

5,662

5,582

fl /oA



Ta1:rle IA, oIÏ va l-u"-os
fteasurei
50 cco cf

obtained 0n the
evsou.nLg of 0"1 ltT.
mi l-ir,

-18*

adCition of
H-SO, tcá+

0"1 liT.
H2SC)4

Êiar.ple C"
Q*2I5i/, acídit;'r"

Sai:tple D.
0,22Í acidit¡r'

CßÊ.
acl cle d

lEr,trJo
oc

ll " JiL tr'.
Volie "

H Terno. E" i.t. i¡"
oC-" Volis,

TTp"

0*0

1"0

2"4

3.0
A^

5"0

õ,0

'/ 
"U

ß"0

9,0

10,0

11, CI

lil"0

20"5

20, 0

20,0

20.0

20" 0

20 "o

20, o

20,0

20.0

2C.0

?0. 0

20,0

20,0

.0?59

" 0813

.0848

* 0908

" 0961

" 1009

.058

*11 14

"115?

^ttvl

"]-2.32

,].269

, 1301

6 "47ç

6.39-c

6,ß35

6"240

OçI4.I

6. 06?

^ 
cr, /,

5"8?7

5"805

n"745

5,674

5,611

2L" O

2L"5

2l* 5

ña trãLø"J

ZL rÐ

<,1-@ 1J

.'i á @'J

22"Q

aa,øV

22.O

22*Q

ááo')

" 0690

"0748

,0?83

,0 829

" OB84

" 0980

.LA22

" 1061

. lOBB

-11 L3

" 1181

.l-'208

6" 585

6*47.6

6" 416

6.337

Q ø á¿!.)

6,068

5,996

5 "929

5. 883

5"?89

5"724

5,6?B
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FIGURE T BUFFER CURIIES
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'Ì'i¿ l-lrn¡l e "¡ilu u-rvU L o

(r ) TrtrL¡ bLe lç-i_ç j tl::

A 50 cc' sa:n'¡le of

soC j.uln h;'rCroxicie, usin.,' -l-0

o f ¡h eno].ahth.al-e in a. r-r the

in fornrs nf ngrCent laCtiC! rf

\,fÐre ïiâ.s used in rnalciní5 a1

-e)-

titrated i¡¡ith 0,1 i['
--¿a Li" al-coholic sclu.iíon

" Resul'bÊ are exÐlressed

Bureau of Standa::d s gla s s-

OTIS o

milk lvas

d:rop s of

ind i c¿. to,r

^a-iÀG9lU à

I ti tre ti

(z) tr'ree Carbon ¡1stçirì e.

it lvas d ecidecl to ma]le ¿ìr1-'r adapirltion of the methcd^

ínai ca teci blr iì'¿u13. (f çf ¿ ) f o:: the deteriníne ti'-on of ca':rbon

dio:ride in i-no::girnic sr-tbstaitces, since a revier,- of avai-1¿r1¡1e

literatu.:re sh.o-,,:ed no method suitable for the detern:i.na.iion cf

COZ in inilk"

The me th.od , in brief e con,g í st s of rel-ea s i"ng the

cart¡on dio;ríde from rnilk b¡i bcilingr Fâ.s sing th.e gases 'l;hrough

dr:,'iir.g a.gents and collect ing the cal'boir d ioxid e in a e¡u'q'l;:i"t:

-noiash alosorption bu,lb' -lligu:re f f rep::esents a d iagram of

tire principal features of the a.p'pa.raius used"

Ðeta. ils o ffi
h re¡rresents a. õ00 cc

a',"wo-hole stonper cailr¡rino: a

t¡rpee anC a tounrJ *eeps.t^ator¡r

, 1Trlenrneyer fta.sk f j.ttecl r'¡iih

short condenserr Bn of iire bu'lb

funnel, C, of 200 cc, cz"1ràcit1r"
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'ïheglasstuber'Drcarriestheevol-vedgasestot'l:'ebottles

E ancl Il, r,¡hrch are hal-f:filied v¡ith concentraied su'Iphuric

acici'T,hea'cicjgerYestore.f]o]Ie-v''ate.rivhic]:ma¡rhavees-
caireC frorn the ccndenser B'

'îronFgthegasespassth:loug}ra6-j.ne]rU-tubeG,
filled. v.¡ith- granuleir anhlrtilrou"fj ctlcitim cl:lloriciet ir:to a

Geisnler absorption l:ulb filled r'¡íih a soltttion of ioll'

.;yhicrh. r'¡as prepai'eC. by dj-.ssolvj-nq the solid in ttu'ice its

v,¡eiÊltrt of v¡atern

AnasÞiratoiJgfo::cirrL-''''iingai-.rihrcughiheappara'-

tus lras pre'oarecì by fi'bting a 10 litre bottle r¡¡it-]r a s¡'1rhon

tube K, ,Ihe ¿s¡irator lras placeC upon the shelf of:" the

desk" ri v"¡as clrarned b¡r meairs of a' rul:ber ttibe lie fiited'

r'¡j-th a screlï pinch.-coclc for reglrlatir4g the ra'te of flor'¡*

Th-e vclume of air a.slira ted l¡ati lneâ.sr-r"::ed 1:y ref erring to 1-

li,cregracìuationsrnarkec]onthesideoftheas¡-iratot."

/,, guarcl .¡,ube lr fillec in its l-o"ier: b"alf r¡'¡ith granular calci-Um

chloride ancl in the up-fier hal-ll rvith soda-lj-ne, is conneeted

to -the a-'bsorpti,on bulb by a length. of soft rubber tubing.

lheseparato:ryfu.nnelC'isfittec]rvit]:aguard.r,Llbe

iulfilled.,-l¡ithgratru.larcrrlcj-umc.}::lmride"ifhenairísa,s-
pirated thLrou-gh- the a'pperatlrs, i-t passes thrcugh" tt'¡o large

tfasl:L l:otttes R anci s, containing conccirtratec KOH soltr'tj-onç

t]aÉsesthegtr.arctubeliland'ente:rstheÊepaj]atoi:-trfunne]lC'
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Soi-id ru.bber eorks l¡ere used to make a-l l- .ìoints'

DetermÍnetion of llree Carl:oi-t Dioxide.

Several- ,ore3-irnina'rl,r trial-q vere made to cletermine

thc concì i tions u-ncler' -r'¡hich operai i on of Lhe s.1l'parâ ills 1rould

c.i ¡¡o .y-ì r'ìs i stentl-3r rep::edriCible rCSuJtS " Bef O::e CormenCingr-¿ e v

a ci etermina t icn u it r'¡a,s f ou-ncl necessary tc d isccnpect the

abscrption bulb and aspira te at lea.s'ü 4 l"itr:es of C0¿ -free

B"-'L:r t,h::au3'h. the a¡u'r'¡tus" Boiling tl:e rnilk for thir t¡¡

mínu'r,es l¡fa.s'flunä sufficient to olotain consl,ani results from

a 200 CC. santpl-e u E:{cessíve f oeiminS4 of the mil k rvas âLn

earl¡r dejlect in proceclLlï:ee 'bu.t t.Ìris \¡ra.F corrected by the

acldition of all!)roxiilLsr'uelr.'a half of a cu.bj-c centime'¿er Of

nenr¡''l e1 enhnl to the sarnple before boiling' 3l-ank cle'cerli:Lina-
vf)tr,t. þ

tlons ru.n on boiled distilled wa.ter and the ahove-mentioned

amount of ca-pr¡,'1-alcoho1 gave no incyease in tr¡eight of the

absorption bu.J"b'

th-' itroceCu;"e eöopte C l'¡as to first disconnect the

absorption bulþ and aspirate 4 litres af air th1ou-øh the

a,jlpeiratlls" _Lhe pr.eviousl;' \¡,reighed absorptioTl bul'tr Tras then

p}aced in the train and a.200 CC. sample of nilk introduced

into the trrlenrrleyer flask throu-p:h ti:e separe-itor¡r fu'nne1"

Ilatf a cubic centimeter of cap::¡''l a'l-cclhol is al-eic acded a'i

th.is s tage , Repl¡¡ c inE the guarrì t,ube on the s e-oar¡: f"or7r

furrnel, the mil-h is |h-en herated, at íirst gentl¡r ihen more

vigorounl;.'r to the boiling point' After" bo i*ín'g for thir"t;r
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.^^:.^..+^- +t^^r1.!rrJ.u.urJrr e L.rrt-j as!iratoT is connected P,nd i't'vo 1i'bres of ai:r

d:'ar:in tltL:oug;h the alÐt¡ra.tus' The r¿,te oï'aspiration is

regulateC tc be sJ-or'¡ at f irst and then increaseC r ihe conplete

aspi::a.tíon telliÍng about thirt¡r rninuie s" Ttre abso:r¡r'ui'o'l-r

br.;rlb is then disccnneeted, cool-ed and vleighed, usi-ng ihe

rnethod of ta.res" The inc.reased lveigh'r, due to COA i-s Cû11-

ver"ted a"nd repo::teC in terms of percent by volllne"

3u Carbonatesu determined a,s free Carbon DioxiCe'

1'lee absorption bulb used in i:Ïre COZ Ceternination is

repleLced in the ai:sorption train. By means of the sepa-ratory

frr-nnel, , 2.0 CCsa of a 2O/, lactic acid solution are introduced

into the milk previousl-;r freed of C02 b¡r boi'ling in the C0Ð

ciete¡:r,lina't ion' 'the rnj-l¡' anci aciC FJ.Te boileC together" fOr

thirt¡r uirrutese 2litres oÍ' air a.rspirated, the absorfition

bulb disconnected, coolecì and re-i/Teighed" 'i'he increase !n

r,'¡aisht lvill si'r¡e the amr:unt of COo libera.ted from carl:onaÌ;es
&

by the l¿ctic acid"

4 o -1t.1lg-"Detslmiq-aåiry -o f- -qit
the rnethod etnplolred for tire determination of cit::ic

acici \:ras that of Seauts (fgO¿) modification of the meürod

pi:opoEed by Ðenige (fgOO). This method consísts of oxydiz-

ing citric acrid to acetone-d icarbo:T¡lic acid with potassium

pernanganatee as å
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c0, + Iþo

The acetoile-dÍcarboxylj-c acid i.e conve::ted' in the

presence of rnercu-ric sulphates to a v.¡hÍte precipitate of a

mercury*sulfo-acetone*dicarboxylic acid complex of cr:nstant

compositíon, correspond ing to the for:mula :

Hgo ci{ . c00

I

Ç= 0

I
cH;*" c00

cH.,. coûlI

I),"
ï 
- cooi{

clIP" cooH

+n-z

cH-" cOtH

l"
C=0 +

I
cHa" cooH

sod./ \lrs -- 2=\ 
TTso/

TIo-Þ

li,Iolecu.lar vreiplht s 1416 "

this reaction is not gi.ven by malic, tartaric e SllCcinie or'

lactÍc acids* lt has been pointed out by Allen (fg$f) tnet

it is cloul:tfu} v¡hethe:' tlr.e reaction is real-Iy cl,uantita tir¡e

s j.nce acetone-dicarboxylic acid breaks dot'¡n to aeetone and

CQ.' even at lov ternperatures" i{owe\¡er, Sherlqood and Hammer
t

(fgZO) cleLir¿'uhe method is more accurate tltan that of Stahre

(tsss¡'

Beaurts- l¡!çrlhoci ' 
'trÍr sed gJ.-JSp:9.9]g Rge-qiåg-4,"

fuIercuric su.!-phate solu-bion is prepared by mixing

ñn õyr:rïnq nf r"gfl oxide of 1ûelîcurJr -:¡iih 400 to 500 CCs" of dis-úw ËJO.¡Uù V¿
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Fj)ogr' *660

*2t*

of i{2$t4}.

in a ii-ire 'll.-",',:,þ". ",r,ð tben gr::;dLtall-y adcìing ii2Ë04

Ba,wne, u-ntiI the oxide is d issolved (aboui 75 ccø

Ii{ake up to t,Ite litre ' bo il , and f i}ier.

f ifty ocs' of milk were plrt into, a 200 cco graduate

anC '15 cc, dis til-Led vaier added " 50 cco of the IþSOa sol-tl-

tion r¡as tl:en added, the miicture shaken and made up to the

20C ceø m¿rrlí with distilled vrater* The casein, etc" vlr.ich
Tfasprecii:itaiedZiltered out oil a Suchner funnel.J

One hundred cco of the filtrate vrere ireated to boiling

in a flask and then oxidized wiiir a one percent solution of

Iil;inO4, addeC d.cop b). .i rolle A Srellowish-t'¡híte precii:itate

1.ras formed thich, on the acidition of a. slight e:r-cess of ICúnO4

solutions-becaäte brol'¡nish j-n colo:i- ancl settLed ottt" I'rom 5

io 10 cc. of IGInO¿ solution ïrere u-sually rec,uired and a slight

excessi, ind icated by the brol:nish color"\r'Ias IeIÍOVed by boiling

tlre liquid a.ga iu and acl ding ÃZ0Z drol: by d roÞr unti} il:.e .ilre-

cipitaüe became r,¡hite"

,lJren cool the precipitate \ilas collected oi:l a suctíon

f ilter an.J i:rasleecl with dístilled r,¡ater until the adCition of

3aC1p $olutio:r garre no reaciion for sulphates"

1'1:.e p::ecipita rr; ancì f ilter pa.perl lTelle then f ri:r:rs-

f e.,:reci t,o a 6C0 cc" E:rlenrîeJ¡er flasku 10 QCu of concentra.ted

HCI added and the sol-rition heateC on a water" batlt to ihe tei:r-

peratur.e cf l:oiling water; J-00 cc" of d'Ístilled rvater lver'e

added ancl ihe ternr:erature a.:qain ra-ised to boili¡go ihe
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sc]"utiair was cool-ed and filtered throu,¿.h a Such_ner f'.lnneI,

the f1a-.L: rinsed and finally. the fi-!-ter.r:'¡as r.rash.ed ti-iih

disti,lleci .¡¡atere

r'he :r:esu.ltant cl-ear sa'lution was transferred to an

jirlenne.,¡er fi-asku meLde al-kal ine r'¡j. th 20 cco of cnncenir¡ ted

l'TH401{' ancl 1"0 ccç aî a soJ-uti,rn of KCI'T (f¡ sr.tÌls to the ,'t ltre )

:n:..n iir" Ti"t:r¡:tio'n with 0"1 I'I" Agl'IOõ r'ras macìeo using 10 clïoÞs

sf a 1"O% solutj-on of Kã as the indictt+,,ar" lL sligh.r, cloucli*

neêß l¡hich persis ted on slrale inr: was t,:,..1<en as th.e end-oo ín1:,

-Previousl-;ir, l-f cco qf the K0Itr sclr-¿tioi-r rzas titre ted in the

Êãrne rnä.nnere rooui:ning a r¡olt¡.rae er.bout e,'lna.l to ihe ÄgldOg solu.-

ti cn" By dif í'e::ercq o t,re quantit¡' of Agi'tOg corr:es¡ondiuc'. to
llna v¡a-nn,rr.-' n l 1-.he 'rr.nÊeir¡ j t¡ t,: f'¡AS Obtainf d.UI.LU './I !U¿IJ¿ L

?o fecil-ita,te celcu.l¡.tions s Sear¡- prena.red a. tabl-e

¡¡¡.lrich. 6lirres d i:'ee t1-' in ceni,.-grams per Li.t::eu Lhe cLi.ci-c a*id

conteni of th"e nílk under exaärination, f¡:onr ihe 0.1 lii" ÁgiT03

equiv¿r 1en t, the table r- s re,orodu-cerj in the airpend ix as

I'a.'hle,{, a.nd is ajlltlicaltle onl¡r r:.rhen t}re net.lr.ocl ou.tLineci is

foll-oued in detai-l,

5' Qç J'ef t q_q,*ri-;Låqå*+*_Qqg.g í n 
"_

lJoir" (f g3l ) ha r; lni,ide a 'i;irorou.gh rerri ev of the deter*

i'.i-ilÐt,i.,:n oÍ'inil-k pr"rteiils anil comoaf'eC the eccu-rpcy cf e::j.st-

ing: nethodÉ" it r¡¡as decirJed, therefo::e, to follow his prc¡-

po*-ed ner'¡ ne-thorl , rire metlror,l l¡f¿rg fcund coilrreni.eni in Lt,çâ

anð, ga\re e'r.,3ie egreejilen'L o:f cluplíeate deterrn"inat,¡l"on,s G
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Deta i"l-s of the methoci are as follows:

Ten cuhic centimeters of the well rnixed sa.inple ïrere

ni.of..f-_o¡j i;rJ-.n â 1.¡ï.nrri o¡g'1 rr r:rr.rirlrhcr'l no'¡rereC lfeakef Of 100 CCo
!l-:-/5u uEv :!.' u'..' L' ./-: uvrvqv:..

capa.citlrandweighede,qainq.uickl}r.ThesampleT¡a.sdi]-uted

iritla 5O cco of d is tilled wa.ter Trarlned to 40o * 42a C, ? l-'5 CCq

af LO|/" acetj-c acid added and the milk stirred gently"

.A.fte-r: siaiacìinrl for 20 nj-nutes, 4"5 cc* of 0'25 Id. sodium

acetate solution was added , Llte milk stirred gently a-ni allo-r¡ed

to s tand f or one hour. The separa.ted ca'Ëein v¡as -rîeìloYed on

a Buchner funnel, usitrg a -i'lo" 42 Whptmatr filier pail€ro

the oï.,;cipitate ï¿e,s then r.¡asheC with dist:l'-lled t¡ater andr 'r,o-

ge ther r¡¡1th f ilter papere transf elîred to a i(j eldahl f la slc'

The beaker r¡as cleaned out i¡nriredíately by addi-ng i'¡ater and

successive poriions of 'che su.lphuric åcid required for il:"e

Kjeldahl digest j-on* i'he s tirring rod and inside of the

bealcer \?eiîe wi-oed r¡ith a sma,}l piece of f ilter rlar er which

1îas added io tire contents of the digestíon ¡r ask" Casein

niirogen vas then d etermineC by Tiieldghlt s tnethori and casein

computeil ìrrrr usinÊj the factor 6,38 x Id"

6" Determina-tion of Alb¡qri-n-a.nd -I-,Ac-!qg1o.þ-Ë'
,rhe procedu.re adoptecl rvas that propo,sed b;r t;loir for

t,ire corûbinecl deternination of Lhese proteín$*

'Io tÌ¡.e fil-tr:rte obtainecl from the previous isoelectric

plrecipitation of t,he casein, sufficien1; trichl oracetic acid

1fâ8 :added to make the final concentration appro:r-iinatelyr t=

tlercêi1to the mixture lvas hea-tecl on the v'¡ater b¡th at 'bhe
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ten¡rerai.ure of boiling r,aater for ha1Í' an hour." 0n cooling

it v¡as f ittered ancl washed with a L% sol-u-bion of trichloracetic
ac j.ri . rh-e precilrita te and f Ílter paler l/ere .olaced in a

cligestion fl-ask ancl nitrogen determíned by ICjelda,htr s method,

ï'rom the amount of nitrogen the cor'rbined albu¡rin and lacto-
globulin wa,s found by using the factor 6n58.

7, _I¿gÄgqillg_ _PJ;oS pha tq q_"

ihe d eier'¡ninat ion of inorganic phosphe. te,s r¡,¡as mad e

b)' a roodif icetion of the rne,th.oC of i¡iske and Subarrorv (fgZS)

f or ihe colori¡neiL:ic detez'iniir¡ tion of phospho.r:us " Designed

'r:cima::ilJ. for the estimatioir cf inorp;anic phoslhetes in u.rine

and blood, the methorl r âcco:r:d ing to the a.uthors u nay be aT¡-

plied tc an¡r biologieal ma.teria 1 r'¡ith proner a.t tention to

cl e ta i-1"

In tiris method phospho-mol-¡rbd ic aeid is .

a blue substance blr "l--2-4 amínn-naphthol--sulfonic

Reduction tr¡as raoid when rnilk geru,m y,¡a.s used and

coloration intense anci T:e::manent, Reasent.q u.seC

nethocl r¡ere g

.A¡nmon j.uro i*olybcla-te: -
, ^ 1.r'O ,-{/" soltttion _oreira"z"ed bv ciissolvinl iJ5

."riïootliLri11 rnolybd*lte in 200 cco <lf distilled rvate::;

a, litre volu¡ret,ric flask conta.ining 500 cce of 5

and 'bhe' yolu-r,'rÊ lûRde u"p to the rnark.¿vith distilb d

reduced La

acid"

the blue

in the

^-1Bl. d.rl:Èt uI

added to

l{" H2S04

r¡ater"
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^ ^-HO "257" Anrino-naphthol-sul-f oni c l:icid ; -

0"5 gra.ms of recrJ¡sta] 1i-zed tecþica.l anrj-no-na;:hthol-

sr,::"lfonic aci.ri cl i.ssolved i.il 195 cce of L5/" sod irut bi"dulphlte

ancl 5 cc" of 2q6 socl iu:a bisulphi te ad.cled" This s.oLui;ion

sho ulcì be fr echl;rr t:reirared as need ed.

Standercl Phosphatet

.4" standa:rd scluiion containincr 0"4 ms of Phos phorli$

-co each 5 cc" prepared by dissolvi-ng 0"3509 graì-l1s of plrire

mono--pota ssíunr phospha.te iir d Ístill-eri water, adding 10 cc, of

10 ÌT" II2S04 and tnal<ing u1: to a I itre"

Tn apnlrrina F i slre and Sr,rba. rror:;¡ r *q ïne thod to t-'lr"e d e i e:'-

:l j-na t ion of the i:ro::ganic phc *s1¡ha te s of inilk, j- t i'¡a s ciec ici ed

to u-se a",1 a s el:ui:rl, the f iltrate fron the t)recinitati an of

al'ouririn ancì -l-actogl-obulin in the deternÍnat ion ma,d* a.eco:rding

to liioirrs nteil:od" To excl-u,:le the po$sÍbr-lity of phosphate

ccatamination due io the rea¡rent* Lrsed in i)rec ioita tin,g the

nrnf.eirrq- h1 nn-1¡ det:r.rninatiOnS iÍere ï'Un On al-1 reagents,:'.. - -

lirese gp.ve negative phosphaie rea.,etions " I'he dilution of

the seruro necessai'¡l'bc ?:irre sharp reading onthe co-l-o:riineter

1i',¡Ðs determi.neri bJ- makin€i several- preliminar¡¡ tri"rls ir¡itlr-

varied amounts of serün1"

Deiail-s of the i:rocedure aclcoted â.re as follcvsc

tire filtrate o]¡tained frcm the isoelec-uric jlrecínitation of

proteins froin a 1:Ieighed sampl,: of mill< by i:roirf s rneth.cdr ,,ra.s
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m-ade u.p io lOO cco',rith. oistilbd vater. rnto a 100 ccø

vOlumetric fli--,slc, 10 'cc, o jl the ,5er'-¡n were pinetted r 10 CCø

o'f t'lre 2L-4 aì-¡ìnoniurl ¡lol..¡b<jate soiu-i;ion adried and t,-rre solu- ì
a ¿/"

+,inn d iluted rvith 20 CC* o-i tlistilled '¡¡a-uer. 'Jo effeci

ï'eductions 4 cco of the amino-naphth.ol-suLfonie acid v¡eïe

added a.nd ihe volume lrade up to 100 cc* witir distitled l'¿atej:s

The solution \,vas then allor:¡ed tc stand oi¡er-ni¡rht in o:rder

tha t ecluilibrium rnight be a.t'i,aI'.ned.

Zl s ia.nd a::d solu.tion f or c omrlari gon r,¡a,S r):renâlled by

adcìing 10 cc' of tbe mol ¡¡1:clate ñolution ancl 4 cc' cf the

:re,:-lt,iclnp: afient to 1O CC n Of the s ternderd piros;oh* te S¡t1u-tiÐn

i-n ä loo cce volumetric f-l=asle, making the vcrl¡me rÀil tc 100 cc'

1'rítnz distilled i,;ateru I'h'is gaYe ¡ Sol-ution conta.ininS 0,8

¡tg* cf phospho:rus for comnarison llltrpoÍies" 'rith the s'ta-ndarci

Set at a. height of 20*0ïi1ït1* e Colioâri5ons r¡ere sharp ancÌ dis-
4 å ø¡ +uritv g e

Cornparisons of unlino',,yn and standard soluiions r/ere

inacle vith the colorirleter a.nci resul-ts calcìllated as inor3anic

phosphate per 100 gram-q of inilk in te rrns of inorSanic phos-

phûrlls

EeE-gL i.:-4.,i-ei1-Lly g-lç "

ResLllts of analysis oJ:tained b]t'che methocjs olit-

l.Ínedn of i,hirt¡r sârotll--^s of fresh nil-k frot¿ Ínclir¡iclua.i Jer'se¡r

coï,rse are Ëhoy/n in îable II" 'ii-th th-e exception of free
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caîbon clio:ciCe ani cal:bonat'e, ahl CeterminriionFj '?rere nade

in c unlica te z na aYerage va llle s reÞolltecì e

sinee b},.e res;uJ-ts i'¡ere intetrciecl fo:r a s'ùF ti.stica.l-

s i;r,i-cìy, r:nl.r¡ ccn,$ti tuents cttstoiirari-1y L:eported in terr4s of

uercenta.se ï.¡ere ea"Icula.i-od on th.at' hasi s '

ifa,ble Iï,

Result-q of spalrrsi.s of r*ill< Í'o:" Suspected
Buff er" Cons'Liti:lente o

H¡ìiîn | êvL,::.r/a,.

l'ïun'ibe:i:
i'i trata.ble Ïree

Ac id it¡r. Carbon
Dio:iici e

Ca::Jron¿: r.e
afr f:le e

Cr,rbc n
L)ioxíC e

Ci tric ltcid
anC Citrates

as
Citric Äcid *

rr ol. 'l i f.raL" a" --:-*_1--

't¿

/1
+.

6

ry

J

]/lL t.!

?14¿

L¿

15,

" 180

" 190

^15L

"183

.L65

"169

.140

-l-58

"1?6

- l_51

1î1 îo-L/LJ

aJ/O

"L69

,L8'.1

6.22

6"09

5"89

n añ

5.1?

B" 13

7 "62

?'09

7 .67

5.66

3"72

n,40

UaDó

L o .!.,1

Ue(}.)

^ 
Åa

(J"Ðö

0.86

0"96

0"86

CI.68

UøVt-)

UøDif

0,56

rlA1

28,0

26.5

irVøC

44"5

45,7

53. 0

32"5

12"0

L4a'{

59"0

j1 - r,.!Lø (

50,0
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ir-Ll,:Ie II ( coni!,!d)

Resu.lis of Anal¡rsis of liilk for Suspected
liu-ff er Cons iituerrts "

Sa.,"ap1e
I'I'¿rrl¡e::

Cas e in lilbr-unin ancì
Lac t ogl obul in

fnorganic Phosphates
ag Phosphoru.s,

d
/o/o l.tg, P per 100 grams.

l

2,

4

E

n

ü

:1

1

I
l-

I
l"

1

t

aa

4

2. +4

1 - ,q'1

2*48

2"38

2"52

2"64

2.51

2"79

2"82

3,24

3 *2L

2*50

5, .38

rì Ã?

^ ^?

o"44

^ 
/1 1,

\lo-! I

0"65

^ ^A

0" 5?

0"60

0,?0

0.48

Ue/l-O

0"54

a *n6

^ 
ni^

4.66

O { øY

F/'l llr¿€=

^1 
()'

u¿!. ø Ð

O'Joó

A,A rr

61" ?

04e ó

62"'l

63 "5

bÐeY

56 ,5

63 *7

0/*oÕ

6?*1
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lable II ( ccn'r td 
)

Results of Anrrl-;vsi5 of ]-lílk fo:: Su-specteC
tsufÍ'er Cons Ì;itu-en-ts "

SnnrpLe
i'trämber

'l'a tF¡ 1â n I e¡J. UJCI

l\^rAl ratf,lvJu¿ u.)

Iree
Carbon
Dioxid e

as free
Carbon

Dioxid e

ancl Ci tra tes
ag

Citríc Acid "

Carbonate Citrie.{eid

d
/o % hy Vol, % w vo l_, c*11 içi?i:

nô? I ì L?ê
-,*--**- -..- 

-.=- 
l'** -1YL

IO

1rt
J¡

18

IY

arì

oì/:, L

23

et

.)r)
í, I

tn

t)U

o Lö'(

. J.B5

Õr\K

1ft/1eJ-¡'lt

10?

e JÐU

,162

1 p.ry

l il^.9 ¿::v

"165

* l-90

"i65
117Zo¿tu

4.94

5 .1_2

4^J"_8

R tr.l

8"2'/

'l ø'( Õ

6 "L2
()eÒ?

Õ ÂÉ.tf\ ø¿t¿

g.48

'"1"61

Oe¿1Ð

'1 o Ðl)

?"95

?,1ß

^ 
t)2

0,86

Uo()C'

^ 
ti?

Ue l*

0"86

0, ?4

.\ ryê.

¿'\Ôn.

UsOV

0"4õ

0. ?6

tJaQ¡3

^ a^

Uo Y/i

32,5

40,0

26*5

62" 0

19"0

60,5

59"0

32"5

ÐG)oU

48,5

26*5

47.2

50"0

I:,8 *'l
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ïable fI (cont ti )

Resuì ts cf AnaJ-¡,,sis of ldillc for.
Suff er Constitu.ents 

"

Susp ecteC

Sanple
Itumbe:r:

Casein Alburcin ancl
Lac tog1obr"r1in

rnor.ganic phosphates
as Phonphor"us *

Lf€" P per 100 grariis;.

72,6

OÐq'/

HAlI ø t]

62,0

72"3

55"9

5L^e

0YaY

RAz

59.0

67,3

57 "2
6C. g

61, ?

rl
/Ò/o

16

1F'¿¡

'loJU

't()
LI

20

2!
,D

.1eLt)

o/

96

ra, !-)

.laÕO

3. t2

3 "56

ÐeO/*

2"5ç

3 "0?

2"93

2"57

2,92

2,26

2 "5rl
3"00

2.? 6

('øt)i-

tJeQÐ

0.5?

0"69

^ 
Ãc)

0. 65

0" 50

0,?c

0.50

0"55

^ 
â.rt

0" 50

0" 60

0.5?

a *54.

0,60
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Þ--!q!-i*r-tlsel-éss,J¿eiå.

,implo::¡ine; the c.lata of .llal:1e II, the er¡1îage anrJ

stancìerd devie'r, j-oü fo:: eqc'lr. cr-,nËi'j iuent t'¡as ccrapu-i;ed by t!;=

usua.i rír-.lihori and resul-ts shov¡n ín TabIe IIT"

Correl-a t j on co''f f icients \rere obt¿iined b.',t i'he

formulai given by ir'isher (fgZ¡) u^sin3 as vari¿Lbl-ec;

I' l'itratairle ;:icidi'b¡re

2u tr'ree Carbon Dioxj-der

õ* Carbone'te as Carbon" Dio:;iCee

4" Citrjc 'Acirl s

5' Caseitr.e

6u /ilbtlmin ancl Lactogloì:i;line

'/ u Inorga,nic Phospha.tes as PhoEphorus "

T}:ese are shovn ín l'able fV ancl l¡/el:e ailOlied to -íornrulae

a.dapted from tiie fo::mu-la,e g:i.ven by ì.lishe:r for the naLrti-al

correla.tiou coef f icients of six varial:les ' Resu'1ts aTe in-

dicated in la.ble V'
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TaÌ¡le IIf'

/'we:ra6ie and standar"cl Deviatior of cons'üituetits*

Aver'¿¿se " S tanda.rd DerrÍ¿i t ioi: "

Titratable ;icio it;r 0.1?16 "015?02

Free Caz'J:on Dioxiae 6 "4986 1'368265

Carbonates as Ïree

Ca.rJ:on Dio:<id e 0" ?010 ' 185909

citric Àcicì 42*5833 L+e499?03

Caaein 2'8383 "4l.A577

hJ-btunin ancl

Lactoglob'.llin ç" 5?60 "OBO237:

Inorgan:r- *

Phos¡rhatee âÊ
.phosäho-¡us 68,452?: 5.1?4800



Ta.ble 11/'

Co::relat i- r:'r: Coef f ic j'ents be tv¡een pa irs

Constituent*s '

*3?*

of Constituents.

ÀciciÍ t¡r si'16 }-ree Carhon Dioxice

l::c id iiy and Carbon¿r tes

/:cid itlr ana Citric /\c j-d

¡.cj-d itl¡ aäC Ca.sein

ÄciCity and Albuain anai Lactoglobulin

/rci-dit3' ¿n¿ rnorganic phospha tes

Ifree Carbon

Ilre e Ca::boir

Ilree Carbon

F:'ee Car'l:on

Sree Ca.rbon

Dio:ri-o e and

Dioxíd e atrd

Dioxide a.nd

Diox:ì-d e and

Dioxide and

Carbon¿r te s

Ci-t,ric Ac iC

Ca* e in

iilbumin and
Laet ogJ"obrilin

tnorganic PhosPhates

CarreLe.t ion
l::lrl:1911-:-

"3?86

+ *0863
a 

^ ^^ø 40OY

+ "0365

+ .021?

+ "'lLLz

" 
0469

"!527

"225r

" 0B?0

"262L

" 0336

" l1G8

r10l?

"o724

"0044
.2l.57

á 
^ry^

,2420

,1?04

't

f,

Carbone tes ani

Carbona tes atrd

Caz'boner tes and,

Carbona tes and

Citr'íc Ac id

Casein

Alburnin ancl LaetogLobulin

Inorganic PhosPha.tes

(1 1*ri nvf,urrv

Citr ic

Citr ic

Acic anci Casein

Àcid anC Alburnin and Lacto5ç1'obi-l'J-i't:

Acid and llrorganic PhosPhates

t

+

I'

+

Casein and Atbumin anC Lactoglobu1in

Casein ancl Inorganic Phosllha'tes

¿\lbumin anc'l T,actoglobuLin ancl :JhosFhe ies + "L342-
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Table V"

Partial- correlp¿tion coeff icients for titratal:-'j-o acid itY

ro¡i'r,h a single con,5 t¡,-tr:ei¡t, the other f i-ve constituents heing

]relcl conÊ tani,

t"/ i th Co ireleL t Í on
Coefficient

v

3re e Car'bon Ðioxid e

Ca::bona'r,es eg lf.r'ee Carboir
Dioxid e

"3238

+ ,0647

Citric acid and Citrates æ '0551

Cas e in e Iir tJV

.A1l:umj-n at:d Laeicglobr¡"1in á .lL09

r'.1^Fr¡ 'l-.ey. 'l,hen 0 '1

o"rna tcr 1'.han 0' I

grea te:: than 0"1-

grea te:r tlran 0 ' I

less than 0'01-inorganic Phosphate as
Pho snhorug + "6423

p is the -probabi li'c¡r tbat l¡a1u'es obteined a re the

ïesult of randora sampling and is taken from I'able VA in

I.isherrs flstatistíca1 i,[ethods fo]1 Research Ij:trorkers*rl (192"5) .
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Dis cus Fion.

Tn the 'citraticn of fresh nil"l< tc deterltine its

titratable a,ci-C it¡.ru using O.I ld" I-TaOlI a"ni phenolphthalein¡

al-1 -r,hat is ol-"iainecì i-* an el,i:lression of the arnount of the

a.lka-"1-i necessar¡r to s}rif t the acid-ba -ee ecluilib::iu¡r from

tire'orip;inel sta-te of eqLlilibrium to that of the pH in vrhicl:i

phenol-phthal-ein sho\rüs ã color. 1'he::e in nc r ela t ionsirip

'bei,l;¡een the nH of fresl: n:itle anc titratab'l e acicitlr sucl:t

as ce-n be ex-irressed in a" sin:nl-e acid-base systen* îhrs: fr:ct

is errident in a physical sense, sin.ce the sainpl-es of mil]c

u.nc]er ejraminaiion rqere al-1 Êv¡eet io iaste and smellu tthe:lease

if tlrere ffeï'e sìJckì. a r:elal;ionship, the sampl-es o-l high ti-

trä,table aciC it¡"r vroulcl ha"¡e been nc¡ticeabl;' scìrre

.L'he t,itraïa"r.le acidity in the cese of norrnal fresl:-

mil-}c t}:.e::eforer is ¿t meesLr.ï'e of the buffer capacit¡'"

Suffei:ca:påcitlrrnu"oudefinedast]:ecapecit¡r6¡themi]-k

to withstanC ihe addiiion of acid oÏ" a'Aixarí in procuci"n'g

chang:es of nH" Van ËI;rk (fggA) a.ric¡tec1 the differential
/qP

ta,"nío q*"+ " tha.t j-s the ratio of change in no::mB.lity of acid
o*H

.Ij

o3 base to t]:e corresponCing change in OII 
-r'¡herr t'ire cha'nge in

*H is infinitel;'r snialle as ihe buffe:: inde:1" The bt]'ffer

inde;; of a soluiion is not & con$ i¿;nt" val-u'e bui cþauges oÌ¡îr

different ranges 0f FH*
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In attempii ng tc correla'L,e t j.tr¿r table a.ciciit¡r t'o

hu-f f e:: cotLstituents, the fac t of iolic asscci¿'tron of the

ccnrìti tuents nust not be overlooked ' An exanllle of t']¿is r.¡as

sho,i¡n b¡.r iih.rtiier (fC::ç ) in thai the sol-ubrlitr¡ of Caa(P0a)2

in nil-k is af fected by the aii'tou,nt oi' citra tes ir::ese nto

lioï'ê receptlye li1elr (fggS) dernonstra'ced the pronounccd effect

cf cal-ciun ions oil the b'"rffer ef :Îect of the irhosphates'

llefe::rins to I'able v it wii"]. 'rfe seen that the pa:'iia'l

Cc,:ri.e1* tion cceff icient 1:et';¿een 'r,itrat¡i1,:1e aciditlr anci free

ea.::iron dioxide is of the negative fc¡rn a.lrri does not 'tracln' a'

sip:n i-f i-c|:,ni ¡¡e1u.e a',. ihe 5,/" pOZni' ]lier' '"'ã', i"Ll€;" ]¿¡r:¡piielI is

gr.eater th.an ih.at f or sorne cf t'h.e othelr¡aria|J-cs s and the

neSa i:l.ve aslrect, mig'ht be inie::preted Ð i:r th.e be s is that a

sCI]rltj-on of high acicìit¡,'rr'ioulcl conta jn less carbon díoxide

under simil-ar coyrc itions than one of lor'¡ acíc it¡r.

iï,e partj.al- correlation cceff icients of acid ity'-.ct:rl¡on-

ateu acid i|3r-citric acid ¡ âcid Íty-casein and acid ity-a1br:"nin

a.ncl lerctogloìrulirre ï,e:re too lo';.' to he consiOered significant"

ihe r,"alue

tion cciefficient

other consiituen

'Ihe prcbabt'.1itY

iha.n * 0l anC the

slr.ip "

of + *64?'3 obtained a* the partial- ccrrela-

of a,ciclity anC inorganic phosphate r'¡ith

ts hel-ci at a constalrt leve1n is signific€t'rlt'"

of chance haplrenirg in ihis ca se is less

positirre va*]-u.e indicates a direct relation-
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iha.t" tjiis relatÍonship is l-inear.i,a sOlne ext,eni is

sh-o';¡n in nig" III: in ,,¡hich the frerru.enCi¡ Eroulling nf titra:

-t,å.]:I e acirJit¡r and inorga,nic P fo_r 'lhe 30 sa,mples is shor¡n,

Since the inorganie nhos¡rha'ce gave tjre greates'i. r¡ rtial

correlation coeffic j.eirt r¡¡itil tit:";r i;a-bIe a'ciditl'r a'nr'j shol'¡s a

d ír",,.ct .l-inea:r :i:ela tions:hiil , i-L is sug,gested tha"i this coil-

sti-r,uent ira;r be regarcled Ð.s the princ ipal cons t j-tu-e nf refilon-

siirle f or tj.tra table ac j-d itir of the "¡:.rious rnj.l-ks examineci"

E;r-r.end j-nT thi s stisqesi j-crr to the ilâr+'i cu-l'-:f cäsê Of

.hi-g.h titrr +,a'oIe a-cid i.b¡,r cÍ' rrrillt f ro¡n Je::se3'' colÍs as corn:'¡r'ed

to :nilk f.rott oti3er þ:reeds, an appliç::tion of t'he cl¡-,,a

o:[ cthe:r r¡cr-]r:e-r"Ê is c f essistance. ,,iaison (fç¡t) ::epo-r:'ts

Jerse.,¡::nilk i;c heLve a grlãt,e.'.'l:u.ffe:: capacity then i{o'l-s1:e:tn

nliLk jn th.e pH zone of 5'O to 6.Q, this is sígnificant since

Clarl: a,nC \lhiitier (f gS¡ ) state that calcium phospirate in

nilk e-rierts its maximrin 'ou-ffering effect in the ne.'Lqh.borhood

*f nl{ b*5, Alsor Graha"m and Iie¡' (fg¡f) :'epor:'; an" inf-1-u-ence

of breed on the pleospho-:.us content of miIk" The¡r founr-l tire

Jerse_vs to be higl1est iit total-.ohos:phot:us, acid-soluble

l:hosi:ho::ns and ester phoniho:fl-ls" i'akeir in cCIniuneticn ¡:¡ith

the Ci:cect J.inea:: rel-a ti r:nsh.ip aL,::ea,d¡r s-hoY¡n, t'rese f inci ings

--rylul-rl i-nclÍcate ihe phnslþates cf Jerse¡r nri.lk to be refiponsible

for ti:.e hi-¡rl.-L averap;e ti tra.i;able acíd it¡'r'

Ëiruila.::L;ø ihe ti"tra.table aci-di^f,J, 6i fresh roilk :ivcm

r:r-.ì ;rt 1 'r.'.\.. :

¡'.',,':"'' ;"::.



otlner l::':eeds i,..a-¡t be ca.u-seC by tlr.e salne cÕnstituent,
Älinougi: onl¡,' JerseJ-::lillc v¿as '-rsed eùq e. sDu:fce of saln':rleã,

tlre range of tii,ra-uable acirJitrr e>lt^ncled :fli:on: )^L4i1"-bo O,ZO5,1

aed investÍga t j ons ha..rr] shoL'¡n ii:sta.nee s of rncliv jdriaj- colTjt of
oti:e:l'breedg c^-¡er.in- the same ïa-rÌfl€o

lb i* noi sugFested iþ"at ¡-t:re acj-dic natu::e c¡f fresh
nil-k is enti":rel-¡r due to the pirosl:hate contel'ï;" Suffici.eni;

n'ork has been a.ccoltrltlished b.t investigato¡.s Lc inclicate that
e,n ionic equ.iiÍbr.iuär of ot.her- constitueni;s e:iists. Thu-s

-"¡hil-e the buffe:: cu.rlres obtaiirecl in the n:ceJ-iiniil¡rr¡ in¡¡esti-
gation shorz i;llle milk of hi.rqh titratalcle acidit;r tc l:u.ffe:: to
a greater extent over a ir¡icle renge of oH tha_n ¡rillc of lol¡
t-i-tratabre ac-i"dit¡r, thj-.s'¡a.nphoteric i:ufferj-i1,.'n cdn:not be

attributeci so:l-el-l¡ to nhoslrhaies alone. The fact, of c.1r-a.nges

in ec:uilibrium over a vide range of pH by tjre addr.bien of
a.cid O-r." alka1i rna¡r 'l:e Ì;he net yesu"lt o:fl ihe co¡nbinrr¿i6t of
buffer effecis of the various con,stituents, each actj-i:i:r sore-

1;r o:n in ccrrl'o-ii:a iir:i:. at d if i'e¡'evrt s tages of oH concentration,
Results of th.:ls e:rperinent wor-llri, ho.,'re¡i-erc sr"ãggeÊ t the ph.os-

'phates as the nrincipal cÍ-.rr.i"se of tlrrç difÍ'erences in tj,trata-
b-1.-: acidii;. as deiermined b;r titratl-r:n .,¡i tþ sor'liunr hydroxicìe,

usinír ;:henolptrathalein as en indicator*
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Si¿enpJ,r-*e'*9*åqg.ç,åq-q"r-q n F"

1, ;ti metirod is indicateC for the determin¡¡tion of iì'r'ee

Ce::i:on Dioxioe in fresh mil-k"
':'

2" fhe ¡nethocl sho':¡n ís e:etended tc the esti-ntati-on of

ta:rbonates, -i-¡hj,cþ. a,::e :re1,'o:rteC Ês Ca:lJron Dj-oxide"

5uPartia]-corre1ationcoéfficienj:scfihe.resu1ts
ni" n;r¡J rrses for the gu..sÐecieC buf fer con-qtÍtUenl-eo vi'2,, '( .:rL,- 4J u v ù

li'ree Carbon Dj_oxicleo Ca-rbon¿,rtes as Ca::bon Diox-ide, Citric

Acid and Citri- l:esr Casein, :ilb'¡mit ancl Lactogl-obtslin

n.i-nhin+d^ alrrl i"4ort¡lpia'iic ilhoe'.'lrntcs Frs T'^ø^n^'in Ð witir) !L!i e -JJ-LV ..'_JIU UVL Lltr ¿¿,(v:ii' il¿u L @ I

titratablr :'cidi-tyr rrave si3:nif ic"nt ¡¡a.1ues onl"¡' in il:e

cÐ.Fie of tire rnorsani* Phosl:haies*

4o -L-t, is siroi;n gr:rphi.cal1¡r'i,hat the relationsh.ip bet';'¡een

il:e fnorganic Phos¡Ìæ tes ancl Ii'i::atable Ac';dr-ty¡ is a,r,cro]:-

:i"rnatel-r¡ lÍnea,r* ì

l,t'

5" Á. siigeesti on is of fe::ecl that the rnorgçanic Phoephate ,'

conient ís the principal cause of the acidity of fresl'l inilk

a.ç dete.ritrined bl¡ titraiion .Jith sodiun hy<iroxide anil nhenol-

phthal-ein, a.nd a.lsc tha t th:Ls con,s j;rtuent is responsible

for the ve,.rip tions iu citratable a.cid it¡.r of dif i'eren j. samples 
l'

of fresh. nilk,
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