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INTRODUCTION



INTRODUCTION

Hitk eeoretion 1e defined ss the synthesis of will by
tlie celle of alveolur aspitheliium of amsmary gland andt the
pesesge of this milk frxom the oytopleasm of the cells into
the mlveocler lumen. Tha comstituente of milk mre produced
in $wo ways,. Oue group of eompoundes, which dncliudes milk
f2t, moat of the protein compounds and lactose is synthe-
slzed inn the ¢pithslial cells f£rom Llood precursors apd
then released intc the slveviar lumen, The rawmsining milk
constituents pees from the blood and wove ecrosa the
apithelial cells or beiwscn thew into the alveclar ILumins
without sitarstion by ithe calls. This group of the wilk
conetituents inoludes minevala, of wiich sgdium, petassium
and chlordde are imsortant becauss of theiy csmotic
activity in the milk. Lacliose synthesized in the wmenuary
epithelinl celle is also responeibile for the semclality
0f milk snd constitutes cus thixd of the cwmotic pressure

of normal milik.

Miik e in camotico equilibrium with the blood flowing
through the uddey throughout the paricd that miik remsing
in she udder snd not Just during 1ta forsation, Changes in
wilk compomition occur as water moves in snd cut of the

ud‘exr in response to changes in the osmetic pressure of



bloed, XIn addition to the prisery secretion of wter in
wmilky 2 blood ploams transudate which is rich in sodium
gnd chloride sontributes o the fLiuid of wilk, ‘This type
of ssecyvetion 1a considered to Lo important in the secre-
sion of milk thet Ls wssccinted with adwaneing lactation,
advancing sge ond tancteriel ianfection of the udder. The
wilk ssereted during theso corditicons have inoressed
contents of sodium and chloride and decreassd coutents of
lectose mnd potassium, An alterpats explanpstion for the
variation in the sodium snd ehloride content of milk 1
that the wmilk secrated by the celle is richer in sodiua
end chlsovride than that obtatined from glaixi ax milking.

Aa the fiuld moves from alveoli through the ducte into
the ¢istern of the gland, the »sodiure and ehloride lona
are reabsorbed, This rexcrption praocess is sgrinst the
concentration gradient. A reduction in blood supplied to
the ducts ¢ an intexferencs with the reasorption process
would increame the sodium snd chloride contents of the
®milk (Schwidy, 1971). Howsver, this gusntiteiive
waristion i themse coustituents occcuring due to Jdisease
condidions of the uddsr, is to wintzin the osmotio

pressure.

In the present study an satiemet has been wade to

sscerinin the secretory patiers of lsciosa, sodiuum,
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potasedium end chloride iz milk which control the osumtic
preassure; in crossitred catiie. Zhe inforwation on the
vaviation in thecs coastituents in disense conditicns of
the uddeyr is helpful o mspass ths damnges cuused by ths
dissase. This comprirsitlve date can also be ussd to
locate the origin of thess subsiances in ailk and to

cesens the secrstory funetico of the udder.
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REVIEW OF LIIBRATURE

Milk is the Lactexl sscretion, prmotically fres fron
colomtrun, obtained by eomplate miliking of one or moxe
helathy cows with an sverage groas shemicnl composition of
874 watery 3.5 Loty H4.9% imctose, .57 protein mnd 0,7}
ash {kebd mnd Johnson, 1565). The composition of milk of
various spacies has boen discusssd by Janmess st Solan
{1970). They have also pointed out ths fectors affecting

the wmriation of the different compousnts of mili,

Iastose eontent of =ilk.

A detailed raview on the ascretion of water aund water
soiuble evonatituents iu the wmillk have Lmeu given by Rook
sod Whealock {1967)e The interrelationship of lsctose wit
difserent weter eoluble conmponents amxt thely lwportapae in
ousotic regulation have siso basn discussed. Comberg at
{1967} have estimated the laciose contmit of covs wmilk as
he91 & 0W006%, They have ales found the heritability of

lactonse content 1u the wilk as 0.2,

iactose content of cowy buffmlo acd goat milk ware
fouiid to bea uoag‘ k3 1.00‘*. 5.136 3 00320 and *’4.397 2 Do 28D
respectively {Darakat at sl. 1969},

Linzeil and Pesker (1971b) have studisd the perwen-

Lility of peoswry ducts to lactose ami found that the
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wmmonry ducts were ignermeciia to lacitose so that the milk
aventhough storad for long tims in the duets would not

chsunge in womposition.

ALl {1973) hmd cstivnted the amouns of iaetose 3o wiik
from layge rumbdsr o0f zampiss Akl ssde « study on the covre=-
Ietion wEwean lactose and chioxdide vontents. 7Tone lmotove
content was cstiantad to be 4,97 /100 wi, chloride content

xe 0607 g/100 vl and chiloride~izgiose nuambar as 1,50,

fook end Line [(1561) bave conducited & siudy to find osuz

the affectd of plane of apergy matrition on the gomsiituents
of milk seoreved. They coul:d nobt find soy significant
iocyesse in the coatens of lectose by incrensing the pleane
of nuirition. The affect of sisge of lactativn ou lavtose
contsut of sillic was studled by Eniga and Tenditnik {1905},
dhey have got & lactose ¢ontent TanLing Lrom <457 10 Se13. o
the vardatiorns eccuring in the comrse of lactatio:. wero
srmlil 8t oo selationshipy wis estabiished hetwsen lavtoso

content and lsctation atags.

The dee¢line in lagtose content of milk during the
winter was found o be assccicted with udder infection gud
B adenpcement in sverage siage of lectntion {Pmwson % sl.
1974). Srivestave gt mil. {1978) heve mmde their studies i.

lactosa angd minaral contents of wilk of esrosshrwd cattice



They could not find any significant vardation in lictose

content due to genetic variaticn in cattle.

Traore and Schuls (1979) beve found low lactose
content in mastitis ailk and discussad the relovence of
laetosa in the diagiwsis of pathologicsl econdisions 52
udder to measurs the chmngas in the udder brought about

by dissase.

Chloride eontent of milk.

The exchenge »f ehioride icne acrose the npewmry gland
apitheliiia in the goat has bessn studied bg Xnuteson (1954)
by infasing polyethylenes glycol contsindng dectope shlorine
(3601) ints the meroary glxtde. ’The milk wes collegtsd at
different intervale and found that ihe chlorida wea absorhed
at lLess Laester rate thau sodium and potassium from the
scoretion. Fhe intrscellulsr concentraticon o) ohloyide in
lnpiating necery gland hes basn caleulsted ({n guipven pig)
trom ths ammlyses of fresh tissue and measurement of extra-
cellular spaca with sucroee {“‘G) and milk eontent with
lactoee (“’c) {Linzelii and Paeakag, 197Ia). The intraecklular
concuntrotion of chlorida was omlculsted pe 58m eg .'«"‘ intrae
celiviar wters The czlculmted iniraceliular concentraiion
af chlorids wag higher than wilk but the watios between the
sodiumy potassdun amwd chicride wons were all identical.

Compzrison of intmeeliuler concentraiion and the moebrang



potsntial Letwesn the cells and the silk sugoested that
the chleride 1ons were sctively held iz the cells unlike
the sodium 1on and potassium fon which are pasaively
distributed across the apiceal membrsane. 7The survhory had
aiso postulsied the existence of snsther inverd facing

"ehloride pump” in addition to the sodium pusp.

The permezbility of mwmamary ducts to chlovide lons
wi studied Ly Linzell snd Peaker (1971b) Ly using radio-
sctive isctopes. Non legtatiog mamasry ducts wvere found
o bLe more parmeable to chioxrdde than the lLactating ones,.
In sheir works they pointed sud that the mameery ducts
ware impermeable to the cihiloride Lo and explalnad the
reasorn of msintersnce 4f the composition of miik even if

atorad for many hours in the sexmery gland.

Similer studies limve bean carried out Ly Linwell ang
Peaker (1974} to reveml the changes in the composition of
cojostrum in relation to tha permasbility of mmoazry
spithelium a¥ sabout the tims of parturition in the poat,
The vesson of high chlioride content of colostrum was
attributed to the greater rate of passrge of chlovide into
the milx from bload in late pregnancy than in lactstion,
Peaker {1577) has suggested m parscellulsay route for the

wovemant of chloride don ami leotoma,
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maparnoux and Magat {1567) heve estimated the amount
o2 chloride in the nilk as 1,7V gfi. They could ot f£ind
any aigoificant differsuse with brecd, feed or dste in
raspegt tz the chleride cocntent of the wilie, Lactone~
chloride sratios of differvnt nilk have bssn worked out by
Derekat et el. {19569). The Llectoss-ohloride rstis for oo
tuffalo and gont pilh vers sstimated to be 47.5 2 847,
78.6 2 Bl wnd 26,0 3 2.6 respactively. The mssu chloride
contents were 00,1055 & GoU15, 0.06357 % 0,006 and Q1717 &
0,015% respectively foxr cowy buffalo and goat milk. The

mean ohloride was lower {u buffelo wilk than in cow milk,

The importance of chiordde don in osmotie regulstion
has Baen poinied cut by Kok and Wheslook (19587} anad
Jernass and Solan {1970}, ‘he chloride content snd chiopi
lactose nuzber have boon estimated by Ali (1972) for cow
pilky goat milk spd venders milk as 0.07 g/1G0 wl and
154y 0409 €/100 L und 1,93 and 0.10 §/100 wh and 2457

saspectivoly.

The ohloride conteut of colcstrum on the Pirst day
De257% Al 0u0620 on the fourth dey and fluctuated widely
upto 10 days (Sobele &t mpl. 1976). Fhe chioride content
o buffaio wilk was estimmted by ultracontrifugetion

process (Sindhu #0d Roy, 197G)e After centrifu ing the ekl



milk at 103000 x ¢ for 130 winutes at 20°¢ in a Beclomn
podel L centrifuge, the serum contained 58«100-< of the

ehloride.

Sorker et al. (3076) heve studied the chloride snd
laciose contents of milk of Smhiwel gows and Hurrah
tutfaloes over n whole ingtation, Aversge Xoestler nunbay
wus estimmted to ba 2,16 {ynnge « 175 to J.11) end 2,18
{range « 1,31 to 2,41) respsctively for cows and bhuffeloes
Tha wslue inexeased 4o both spedies ms the lactation
sdvanewd and it vardied significantly in early and lote
lactation periods, They have also estimated the avarage
leetose~chloride ouawber in the millk of cow snd buffals
over & wicle laciagicn respectively re Gu52 {range » .74
to 8.61) mnd 6,52 (¥angs « 398 to BePS)e This nmusber ala

inorensaed with the edvandement of lsceation.

geuguii {1579) estimated the amount of ehloride ian ao
milke and buffalo wilk. 7The suthor also cosipared thoe chlorx
contents of bicod plasma {350 wg/100 wmi) and wilk plasos
{100 @g/9G0 @1)s 7The ohloride content of cowe milk wes
satimated $o b 1.697 g/L and uffaic nilk as 0.052 &/i.

The variation in the chloride coutent of milk duvring

susceszive stages of milk reroval frow meamery gland of co
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s stuadied Ly Maokenzle uvad Luscellas (1985} with exytocin
intucrion. ‘The resulds shoved an iunviesss in goncentration

of ahloride in whey updo L9

Ihe changee $n the yield snd ocmposition of mammasy
glend seoretion in first 10 days of dry pariod have becn
investigatsd in aix cows Ly wheelook et ai. (1967). The
chioride content s deorussed v the first haif and within
sight days after drying off the soncentration of chloride

was gimilar to those of blood,

The veristion in chisride content duw to seamon has
besn etudied by Semjan gt sl. (1574). They have ansliysed
the milk for chlovide in the beginoing of preture foeding,
beginning of stall fevding ami ot the end of etell feedin:
snd got the valuns o8 89,0 ¢ 1.2 mg/100 al, 102 5 V& oyl
100 ol and 107 & 142 sg/100 ) respectivaly. The stsll

feeding hiss inoressed the chloride content of the cows Bilk,

Oemppe a4t al. (1970} have siudisd the scasoual vartation
af chioride in cow milk. Avsrage levels of chiorxlde in
autums, vinter, spring sud suocer respaciively were 1.03,
1,92, 1,78 and 1,75 /1. Hone of the difforences in

seaBOAl aversges was sirtistieclily sigoificant,

Thoxae ware ne detectzlle chenges in chloride contert

ef milk 4n smsociation with chiexide content of dvdnking
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wtar {(Husseoden at ale 1977} The froesing point of wilk
elso bas not changed.,

The elactrical conductivity has Leeu correlated with
the obluride content of wmilk 4in the inventigstions carricd
out by Dozel at mnl. (1997)e Electrical cosductivity of
milk was atudied in H50 fresh milk sowples. The sinimom
and mximum oonductivity vnluss obitsived {resulte x to"[‘
ohma} ware 28,44 mnd 52.90 eoxwsepondiog te G017 and
01402 chlovides. The averags veluas ware 3,41 oand 0.6672

respuotively.

Sodiue content nf milice

Knuksson {1964) studied 4in deisil the cxchauze of
scaiom lons in the mamrary glend by using fcotope sodiun
(2%‘5). Exchinge was demonstrated both afier intrsvencus
injection sad dntroduction dnto the gland through tests,
For isotope sodlum the holl time xfter iufusion to pass
theough the test wos about 30 wibutes or iess: and aven
ahorter afier Intravesnous injection. Ihe resorption of

sodiue was gignifichntiy groater than thed of chlorids.

The transport of aodium dn the formmtion of milé has
teen studiagd by Zaks et al. {1065}, The fres flowing ailk
obtained after oxytoocin injection and fiusl uldder oxipsage

hag got slailsy sodium conesatrations. Iut the miilk rexovaed
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&t ¢svery fiftscn ajsuten b oyyitooin iejestion showed o
four fold inorasee in sodium consentraticon and deuresse

in potascium and lectooe coutsnti. Whiso sodium ohloxide
solution was introdunsed into the meweary glend imumedictely
afCer avscustion; the ssmpian afisr four fo four and hald
hours of Lnfusion phowed ¢ decreass in sodiuvm. Tas
introduction of potassiuvm phloride or glucise in slimilar
way wes followed by an incroase in concantration of sodium.
It was suggested that the iiguid entoring the alveoli has
¥a? ana 8% congentiutions similer to that of plesma or
interceliclar fiulde. The giand cella reasbsorbsd the
sodiue arnd sesyeted potasalus and lactosa in an osmutic

saudivalent with that of thae reabsorbed modiuo,

Comberg at ale {1967} have astiumted the sodium content
o7 =ik sa 536 & God374 and Lt herdtabildty as .30,
Hlmiler studies hove been esyried cut by Kanf et al. (1971

who astimated the sodium content of cow wilk a8 56.0 mgde

In the weview presented by Jenunesa end Solan (197G},
the ifwportsnee of sodium ss & solunie centriiuting o osamotic
sotivity has been raverlads Weridous fectowa lile luctaiioun
pericds, aze of the anfmal nnd fesding have aluo Leon

dizocussed to sffact the scdiue content o2 the milke.



L)

The mathod of transport of pejor fonw pressnt in thae
nilk soross the moscary glaod epitielium has been derived
by Lingell sod Posker {1071h)e. They have noticed that ths
nou lostating samonrey ducts wvare mores permisxils fo sodium
ions than lsgtatiog. Linsell aud Pesker (1971x) have
sstinmted the fotmmesiiuiar conosntration of modium by the

T sutmmeeilular

apalysis of frash tissue as 2 m ey 1
vater. Ths concentymtion 0f sodium we higher thau in wdi
but the rations betwesn chlioride, potasaium and sodium wexd

almont ldentical to ia¢ of eilk.

Ihe sodium conkent of colostrum wes found o be high
due to high rate of pamsage of sodfun from blood indoe the
mamszary secration in tha leter preguancy (Lioxel)l and

Pankexr, 1974,

Sobeis gt sl. {1076) estimated the sodium eontant of
colomirum nud wilk for 16 duye after galving. On the fixa
day scdium condent wes 0,03435 and inoreased stesdily to
0447 on the fourth doy of wmiving. Similay studiss were
carried out by Visovrski gt si., {1976} and presented a mes
value for wodiun 88 92,0 mg/tul ml Ly the firet thrae days
and 8349 me/100 nd in %he next eix days., ‘The average

sodfunepoiassium ratio wat 0535,
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Sodium @ nitsnt of milk snd blocd plesms were cospaved
by Garguli (1979). 7The sodium content was estimsted to be
30 vg/100 w1 in cows milk and 330 mg/100 wl in blood plesua.
The buffalo milk contained 64 mg/100 w1 of sodium,.

Variation of sodium content in milk wns reported by
digferent authors. Sodium content of wilk showed &n
fnorease with adwansing of ege (Venschoubrock s ai. 1964),
The reduction 4in variabliity after correction for sge was
18,5, wWamelock at ai. (1966) havs studied tho sffect of
digfferent fntervals on mikik secrstion snd the rate of
sceretion of avdium was fousd to be decreasud curvi-linexyvly

with the durstion of the milking intervai.

The fluid removed from the udder duridng the dry period
wag having the similags sodium content that of extraceliular

fiuid (Smith et sl. 1907 eod Wheelook ot ais 1967).

Semjen at oi. (1974) estizetoed the sodium contsnt of
milk during the four periods nsmely the Leginaning and end
aof the pasture feading aud beginaing and end of stxli
fesding as b6.3 » 0,608, 38,3 & 0,650, 36.9 & 0494 and
FeB £ 0a58h wg/100 mi respectivaly., Ocompo et al, {1976}
bave studied the wvarifaticn of sodium content in tha milk
duriog different seasvus, They have vesorded the sodium

contsnt of milk as a range (040 to 0,78 g/1l)s Aversge
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levels 1In sautumn, vinter, spring and supoer respectively
wore Qe520,; 0512, 0,512 and 0516 /1 ant reported thut
none of the differences vere significant. 7The sodium

e pkent &n the miik wes found to be significautiy higher

afier two months of drought (Luquest at al. 1577},

Huksanden &b gl. {(1977) studied the effeat of sodium
soncentratiun n drinking water »n sodium content and
treexing point of milk, Associsted ghanges of sodium
sould be noticed, but no changes in freszing point reported.
Sodiuw ¢ontent was estimated i fresh milk samples sod
vegorded as Q¢33 g7/1 (vangs » 0.20 to 0.85) by Pinto st al.
(1978}, They heve studied the seascnal vardatiosn of sodiuk
in cow milx el found high amount of ssdiuw in sutumn than
ftn winter. Similar studles have bean carrisd cut ay
Juaryex of al. {1979} and stated thatr the sodium veried
significantly by seseon sud renged from 0.0335 (Felbwuary)
to 0,0h94 (May)e

Polaserivme colitent of miji,

Pormaablility of emuomyy epithelium to potassium have
been estudfed by Enuteson {(196%) 4u goat by introdueing
isoctope potawsium (hzﬁ) intraveasusly or fotrasemsariiy.
Milk was collected at different time interwvels and olLmerved

thet poteazius could be absorbed &t a2 slightly foestey rote
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then ohlorddes Maokansie and Lacesiles (1963) bave con~
firpad in their studlies in ¢wss that a net movement of
dona could teke plsce acrose the maxpary evitheltiuwm,

whers sodiaum, potaseium ond chlopide ware secyeted fnto
the solution in vhieh tho concentyaticns were lower than
iz the milk and sbeyorbed wiwn the concentrations warwe
bigher. 7Thoe froe Plouliy nili sfier sn injection of
oxytsedn axi milic obtained mftor the finrl udder massage
had similoy potassiup econcentrations {(Zaks e% 8i. 1P05).
3% vas zlao suggested that the liguid euntering the elvesli
has o potassiun congsntration similay to that of bhloond
plaaps or dntracsliiuvier #£luld, The giapd would secrete
potassiar and lactoxe apd reabsord sodiuve so an to maintal

the ermotic prassurs.

Parmeability szudias married oud by Linzell ord Peake
{3971a} by using radiorctive fisctope showed that thge conce
tration of potassium dn the iotrmcellular fluld was higher
(135 = ag 1~}

potasaime iona wore papsively diastvibuted acrnss tho aplos

iptrsoeiiular fluld} than in milk and thet ¢

meabiranas Another study cerried ont by the same suthors
{19710} revealad the impormeobility of mammpy duots o

potasninn,

Comboxg at sl. (I967) astiuated the potassiuir souitent

of eows miik as 162,00 & GuHi73. The gonetic depoudence of
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potansion content of wiik ws oxloulsted in terms of
hapitability se 0.43,

wheelock 2t sl {3967} studied the changes of potasstum
contant in dry pariod and racorded a potsssium content in
oApeary sacreticn similar to that of blood. Haol et si.
{(197%) have eatimmted the potascium content of milk as
ol e

She potassiam conteut of colodtran hes boeen gatiualad
by Sobels gt al. {1976) sud nsied thet polem#sium tontent was
Less then that in zornel mildk {0,135%) on the {iwst day and
fncrsased to fluctunte akout normei valuew ranging f£yom
Cellt to G163 for the prust of Ths tiow., Similar atudiaes
esrrisd out by Vigovrski at al. (1976) showad & potassiom
content 22 149.0 se/100 ml in the fivst threc days and
140.5 m3/100C wl 1in the usxt six dsys. The potassium content
hiae chesged to the noraswl milk value hedwsen five and aeven

days atier pavturition,

Canguil {1579) studie? the minerel cowposition of cow
2od buffalo milk snd ézxtixated the patnssium content as

12980 g mod 1.527 £ par 1itzre respectively.

Variation in potessiun ocontent of milk due to advanclng
of age Ené beun reveslad Ly Vanschoubyock st ni. {1064},
The potassiug content ww found o Lo high at Zive to sight

yabrs of age and therealier ducressad io a wmininuxm,.
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wheiher pasture feading bas got sany effect on potassiuc
econtent of miik 2. Samjan gt al. (1974) studied thie aspect
in cattle, Thay have estinmted the potassium content of
wilk 4o the fouxr periods iexely bhesgiuning of pasturo fesding,
ot of pagture feeding, begluning of stall Pesding and end
of steli ferding me 1330 & 1,202, 142 3 1,586, 1355 & 1.5
end 14541 » 1,256 mg/100 wl respectively. It was coucludaed
that the poteassiuw in milk did not vary significantly due
o the ¢hange of aintmal frow pastura to stoll fecding.

Geawpo % Ake {1976} cotimmted the nmount of potesatunm
10 gow wilsk and studied thoe ssssnwel variation of potassium
content i slike They hBave acbserved thar the scasomml
digferencas ¢f polassivwn 2ontent of milk vera ot statictie
€ally siznificant,. Simiiar studies have heen ocarried oub
by Pinto ot at. {1974}e The potuossium content wes ran;ing
trom $1.352 to 236 ¢/1 and the variation waa lemse during
differsnt sgssonss Juarsx st al. {1979} sl#o sould not
i any sensonel variation in respect of the poatasssiun
content of milk. They heave estimcted the potassium contend

of miik u8 04132 & Ca0152,

Induseion of lagtaiiop.

Swith snd Schanbacher {1273) injacted 17-beta owsiradiol
and progestercns at & raie of Q.1 My &nd 0.25 ng/ky body

wolght respsctively for seven dnys into uins cows and one
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heifer, Hulf tha dally dose was given subcutaneously st
twelve hour iotervels. Lsctsiion wea comsmenced 11 to 21
days after the first injection and the psak yieid was
akteinsd in 30 to 50 daye. They observed thet the animals
in £ifth to seventh day post-oestrus res.onded betier tha;
the anlnels in mid cyclie and with functionlig corpusluteus
Similay studies have Leen carried cut by XZrb st mi. (1976)
and Chakylyssrat st at. {1576).

Joseph and Pavithean {1570 a & b} induced infurtile
eows by using steresid horaones and studied the effect of
diffarent lengih of troscnent periods, They heve also
amlysed the fuduced milk for wvarilous constitugnts like
fat, protein, isctose; ssh and chlovide and could oot fing

suy diffeveriee in composition fyrom that of post-partus mil

!ﬁ!t‘fﬁ! -

Hestitie heaw Lesn found to produce compositionel chip
apd alsy depression in milk yield, 71This way Le due to the

imposiraent of fuaction of the towmary eplihelial celis.

Jesiness snd Patton {1939} showed an incresse of chlor
content in milk of mmetitic affected guurtere above V.14 o
Ga 153 rnd have explsined the possibility of using the
gatimation of chlopide content as & Lovl for masiitis atud
Udder infection elss lowered the laciose content of pilk,

Chlovide~lactore rusber {Juu x Schloride/,, lactose) propod
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by Koestler could bes used o express the roduction in
isctose aund incranse in chloride contents of wilk. The
ohloride=iactoss nuxber generally ranged from 1.5 t0 3,0

for mnosesl pillk. But Ancrsused mkrlkediy in wmstitic caves

sheslock et m). (1546) poticed & decresse in the
soncsntrntion of leotose and potassium in miik frowm the
infected uarter, Ihe sodiun, chloride mnd non oselen

protein in milk siowed iucrease in concentration.

walsh and Heave (1963) reported that the lsctome
content of wilic from infecked quarter, contsined only less
iactose (0,088 lees} then normm) milk. PReduction of

lsctose vas sigaifiomnily greater when fnfaction wao due t
Streptococel {0.31547) than Staphylococel {0.103:).

The importsnce of chloride content of cow miik in
dimgnowing disturbances of udder has bLeen pointed oun by
Bonrad et al. {1569)., ‘he aversge chloride concentratiou
wa 152.2 wegs for quarters auffering from chranic weatitis
with positive Lmcteriological test, 137.7 wg?l for mantitie
with negative wcteriological tesmt mnd 115,35 ngd for frriw
quarters, The mmetitis esuned en increase in the chloride

econtent from a normel of 100 wmgils

Tugr st sl. (1573) sug.ested critical values for chlo

{Ce5, )y chioride-lactore mumber {J.3), sodiuc content (G



apd potassiumr sodium vatic (2.0) in tha disgnosis of sube-

elinical mastitis of intividual udder Guarters.

The blood depived whey proseins, sodium snd chloride
were shown % be inoressed (Newstead, 1973) with a decrsas
in potassiug and lLactose eonkents iz the wmilk affectied
glund, Sinilar cobservations have beesn made by Grigoryon
st al, (1978) snd oshima {1979}

Mialke (1973} wtudied the Lshaviocur o? vsmotically
active sabstnnoes in the allk of intuet and pathologioaslly
aftanted Guurtars and showsd 3n increnss in chioride and
deoreass An lagtoss odabtants, Sreskuusy ot ai. (1975)
recorded the lacione costent of milk am 3.696 %, 3460 .
and %, 7585 4n subelinlcal pestisis, clinical maatisis and
norvam]l milk respectively., 7Tha chloride content wera aiso
faund to very due o meastitis and estimmted ag $.,105%,

Qe 1500 and 04136, in subolinical smatlitis, 4n olinicnl

postitis amd in norwal silk reapectively,

ashime (1977} snd Traore at ai. (1579) desoribed the
use of elactrical conductividy Lo study the pathologieal
changes of the udder depending on the compnsitioml chan’e
produced by infecition. <The change in the slecgrical condn
tance has Loen related to the changes in sodium, potassiun

and chioride contents of wilk in disesse condition.



Kaseds st ai. {(1977) showed an incrense in sodium and
decrsase in potassium 10 low acid xtik, It wed considersd
that those cows thet foxrm milk with » high contevt of
sodium end v low conkent of potaasium might have a&i ab-
rormeilty st the udder tissus. Raseds and Bubozono {1774}
estiveted the sodium and potamsium conteunts of milik of
affected cows mnd showed that the cows whilch secreted milk
with low potassiuxesodium ratio sesmed to be suffering fionx
mastitie. They leve sstimcted the ratio of poliassiuw aud

sodium in mastitis xilk os 2,31,

inter relmiionshipa betwsen luctose, potussium, sodiius
and shioride.

Direct rectilinear relatiopships batween xodium snd
ehloride as well ss inverse rectilinesr relaticooehips
batvean lactome mod chloride, isctose ond sodius, potassium
and sodie as well as chloride =od potxssium velues forx

uilk hasve bean estabiished in different investigmtions,

Praphulla snd Aosathabylshnen (1070) studied the
inter relztion betwoer the ocsmetfcslly ective conponenta,
There ves £ styong poeitive corrgintiosn hetween the sodiown
ant ehleride conftenis of cow = buffelo wili. ‘The
govxelation batvaen potansiym and ohloride wns aleo positive
for hoth cow and buffale wilk, though vt very highly signi-

ficant. The correlation between chloride and jactose was



negabive for both milh, vhereas s highly signifivant reletion
batwaen sodiun and potassiue contents of cows milk wus
establishud. HNHo such positive corrsliation batwesn eodium

aad potassiun was noticed in the case of buffalo wilk, The
corrglation bhetvaan wilk yleld and yields of sodium, potsssiom
rnd ¢hlcride end lactoss wore &1l positive and highly signi-

fiennt statistionlly.

fslasicnabiinys Lotveon lactose, sadium aud potassium were
durdved by fachev {1972) for the milk of different speciaa,
o cuther conld notlcs low convantrations of sodium axl
saimygsinm ~hon the lactoss coneemration we hilgh in wmay
corote  fHintlor relationships have beon worked out by Luek
at al. {1974) ead Peaker snd Toylor (1975). In the siuilax
ranner Eureljuic apd Vujielo (1977) studied the correlations
Lotween winaral eoastituents and worked out the correlaxtion
coefficient betwscn seh anl sodium as 0,502 and ash and

pokassium as 0,418,

In the iate pregnancy the concentraticn of chioride was
inversely corrvelated wiih comcentrations of lectess ant
positively correlated with conceptrutiion of sodium {Linuell
and Peakery 1974). ‘The chloride comient of colostrum wanp
higher due to the high rete of peesssge of ghloride into nili.

from biood in leie preguuncys



osiive ot a1, (19748} noticed a linear reletionship
botwsen sodiuym chileride copcentration and both specific
condustivity snd hydrogen fon concentration of quarter
milk. Oshima ot al. {(1974bL} studied the futer relaticn-
abips bDetween the incrasse in sodium and chloride eantents
and the changer in osher constituenta in abnormal quarter
=iilke Ho rslutionship could ba established botwsen the
incranmns in sodium and chloride coptent and variation in
fat parseniange in sbrornm) wiliks 7The pretein content wae
found %o Le inorsmsed slightly and the SNF content deersased
with incvreasing sodiusm apd ohlordde. IT£ wis coucluded thnt
in sbnorml quariers, ¢ body fluid containing sodium and
chluride concentration similnr to those in blsod plaswe
could entar into wmili while at ithe mape time there wae n
suppression in norpesil ssorstory scotivity of the gland

contents in the millk.

The impoxtame 0f relutioushipe Letween the concentie-
tionm of lectose and the onjor fonsy potassium, sodium sud
chioride in the ssoretory mechanism of ions io relation to
wster sccretion has boun studied Ly Veaker {(1977}. Rositive
coraslations wvoare @stoblished batween protein sxl iaoiosa
{r » G,413), sodium and potamsium {r = 0.313), sodium sod

chloride {r = 0,718} and potassfum snd chloride {r = 0.631).



Sagetive coxysintions ware found bstwecn elescirolytse
conceantration and the contents of lactoss and protsin
axcapt the corraiation hatween sudium and protein which
we oot signifieant, It wes statad that the eleéntroiyte
consentration eould influenpge SHE content of milk due to

oswatic belance in the woilk,

Oshima st nis (1980) have also saislysed the milk of
cows aduiaistered thyroxin in order to exomine whether
the inverse raleticnship existed Letwesun tha electrolyte
concentration wlien composition of the wilk changes
axperisentally, 3he elxciyolytes sxoresssd an esdium »
potessiun + ¢hloride derraensed in an Lfnverse pannar to
lastose, resched » minimm at the end of thyroxtin

treqtment period and ftoorassed thersafter,
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MATERIALS AN METHODS
Collection of samg;les

Ssmplas of milk wero oollevied for analyses from
rrodorly selected erossbrad cows of University Livestook
Farw, Mennuthy. Dopanding cun she stage of imckation

thess aninsls were arranged intoe thran groups,

In the first group of six cowes the anlwals wesre in
the sdvanced stage of preguamy. The sazples of sacewxy
socration were coliacted one day priar to the day of
sxpezted parturition nnd continued upto 60th day of
lopintion at Lixed interwale of Y, 3, Ty 15, 30, 45 ad
60 doye.

“he collection of millc eamplee were started in the
ascond group of six cowe from 140th day of lactation and

sontimued to 200th day nt an interval of ten days.

i the eimilar manner; the ailk Samples were collecied
from the thipd group of eight snimals corwencing on 250th
day of lactation and contipuad upto JI0 days,.

In &ll there cases aftarncon wilk samples were collected
from individual) animals after complete wmilking following
ths stendard meihod of solliection of samvles described in
Iindian Ssanderds In. W70 pavt X {1500).



Two infertile erossired cows wore induced to lactate
with the injections of nestredicl 4f propilenate (ovocyolis
CIBA} and Progestarone (Progestin, ORGANOU) at o daily dos
of Gt mg and 0,23 wg/kg body weight respectivaly for seve
days, The animmls werw millked nfter about 14 days of
cospletion of injection when the udder growth wee apparent
completes Composita asmples of ell the quarters were

colliested for analyses.

All the croasbred cows of the University Livestock Fa
were screened for wmastitie with California Mastitis Test
reagent. Fonr snimals which shoved positive rsaction were
selected and samples of milk culleoted from infected quart
of the udder of sach animl, The colisction of wilk Bewpl
ws stxried Lfrom the subClinivel stage of mastitis t1ll ¢h
eliclosl smpifestetions wars exhibited.

Analyses of Hilk Sasples

Al) the milk snwples ware sualyned for luactosey chlor
sodium and potaessive, Lactose 2l chloside were estineted
Just atier the collection Rid sodiux mind potassium on the

following day afiesr storing the suwuples under yefrigaratio

Zakipmtion of lactose content of millk sanples,

Lactose wam astinatad according %o the Micromethod, i

woditied procedure of Folin and La Method {(Deer, 1965).
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The pratein free wmilk filitrnte obtalued after the
trenbment Wwith sodiue tungetate {1V} eand sulphursic soid
{2/3 "} was ailoved %o react with alksline copper solufion
45 aspocial tube, to pruvent rsoxidation. 7The cuprous
oxids formed wes tremited with phoephomolybdic aoid solutio
0 foxm & Llue <olouwy and bthen compared with thet of a
stanserds The photomedric resdings of the utandayd et
nnknown wers utilised for the omlculation using the

Rwilowlng formuledw

optical density of unktuowy X 0ub x FIeT) x 3
optical dsaelty of standard 001 000

= % lacione,

stimeticon of d3ide centent of milk scmoles.
Entl gontsut of mil

The chiovide sontent »xam estimatod Ly the direoct

titration method ss deseribe? by FPesrscn (1070),

Specinl sllver nitrate soiution (00291 N} was added
10 exvesr to yesot with shloride prescut in wilk an? then
the frec silver vitreie was found out Ly titration with
potesziun thiooyniete of eguivalent sirength. Tho chlorid

w8 anlcuiaied as followiye

voiume of silver oitrate used x 0,01 x 384006

35 46

= % chioride.
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where,
58446 » Molectilnr wit. of sodium chloride.
35,46 o Molwoulay wi, of ohloride.

Determination of sodiuwm and potessium congsnts of milk.

Fiets photowetric method ne deseribed by Oser {(1385)
ws awployed for the estimmtion of sodium and potessium

gontkeatn of milk suxplex.

Diiutad (1 in 30 fory sodium and 1 4o 100 for potasaiu
fav freac milx wae fntroduced £u the Pawvm of ¢ fine cointie
mueuN Spray ints o wepiusddsous gan fioge of flame photomot
{3yssvontos, Fype 121) and iha sndttel light chexaeteristi
of tu3 1on was iecisved Ly acdium or potssaium L4ilters and
sliosed 10 011 on & ghatoslectric owll. The galvaaometer
rending corresponding to the intensity of emitted light we
regorded for differsat saxcles. The concentretions of
sodiug 2nd potassiunm in the saxples were found cut from a
pre~piotted nalibraticn aurve sstnbilished Ly analysing «
zerian of comblined stamdard sclutions containing 2 to <0 p

of aodinm and 1 %o 20 ppm of potenssium.
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laciose oonteant of mili.

The colostrum, startiog from ono dey prior to oslving
and wilk samples from the cows were snalysed for laciose
content acd the moun value snd standord ersor were
enleulated, The dailm £ given in the Table 1, The ane-
lysan of samnles of momnsry sscretion carrisd out one day
prior to paxturition showed s low content of lactoss
{eth & 043125, The colostrum suwples drawn on the first
day of calving bad & mean lactose condunt of .78 & 0,277,
The Jncitose stwowed & tandenty to incrsase am! stiained the
noresl lovel by esvermdh day of lmctations ¥rom thera it
receined alaont atatic in the sarly phase of lectation
{(¥ige 1}s The msuin percentfige of laciose im the cvolostral
perdod was 3,53 snd in the «arly phase of lactation 4t
was Sa56.

The lactoses sontent of nili remmined unchanged in
the piddle phase of lactation and svareged L.5% & 0,035
{7able 2},

The pesn lactose contsnt in the late phesc of iasctsdl
ws e33 & Gu00e A decrezse in the percentaze of laetsec

wiae obearved after 300 days of lactxilon {Table 3).
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The lactose content 0f milk fyron finduced Aectation
also showsd trends, except on the first day when it

amounked to 0.51% (Table 235},

Mantitis lowared the lue¢tose wntent of the smilk,
The avarsge lactoss level in milk in sulclinicol stage was
24045, Cliutexl mastitis had low lactoss content thaa

wilk eollected in the subclinicsl mestitis (Teble 19),

Chloride content of milk.

The chloride content of ssuweary scoretion drawn one
day prioy to oalving wos 0.23L 3 00035 (Teble L), 2
slight reduction in the chloride content ws nosiced in
the golostrum drawn an the firat day of calving {0.227 »
040085} e Afterwards there wus & steady decline in the
chioride content. 7The chlovide content ¢f nilk after
seventh day of laotetion wos sisiilay €o that of wide

lactation values.

The chloride content remained almost steady in the
sfddie phuse of lactation and amountad %0 C.1L1 & 0,002,
(Table 5).

A slight Lduczense in the chloride wns noticed in the
beginning of lats phase of lsctetion and it reached upts
06191 » 040034 in the 330th dey (Table 6},
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The average shloxride content &{u the wilk collected
from infected usdder wes G.2230 (Table 20}, Not much
diZference in chloride content wue noticed between thoe

subelindcal an? elindeal wtage of amstiiie.

The wilk from tuduced leatation had s chloride content
of O4R73% on the first day and was higher thun the normml
esiostral valaes (Table 20}. On the seventh dsy it wse
only slightly above the posie-partun lactation values.

But 1t rexmined on the highier side Ltself, axound 0,145

aven on 150th day.
Sod eontent of wilk.

Sodium content of memanry seacretion collectsd vne dany
prior to parsurdtion wms i380 ¢ 197.59 ppms 7The avlostrun
contetned B37.5 2 87.73 ppo of sodium. The sodium cosent
deorensed nftar the colostruns pariod and the averase value

for the rest of the early phake wus 546 + 15.66 ppm (Tsble 7).

Thie mean sodiux content of silk in the aiddle phuse of
lactasion wes 347,80 » 10,12 ppm (Teble 8).

An fncresse L0 the podium content wea obitained at the
begioning of the late phese of luctetion znd amounted to
562,06 » 12,78 ppm sav the 230th day (Tablie %), The mean
sodium content of milk in the lete phase was 626,86 » T.80

prizs  Ihs content of sodiuin mt 3J0th day of leciation ves
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650 » 23460 ppme This value ws higher then the norwal
midelaetation valuss, the sodium content of milk wus
found to bas increased from midelsctation walues to fhe

1xte lectastion (Fige R}

The milk colleciead fiom lastxtion induced sniuals had
higher sodius content {1630 ppm} in the fLirat day than
pormesl posteparsuns colostrum {Teble 7). The mid=lsctation
valuez of sodiuz saiso wers higher thau the noriml and

amounted to G20 ppwma

Milk sanmles colliectasd from westitis affected guarters
showed higher sodiur conienta, Avernge sodium content ws

102333 pom 4n mestitis nili samples (Table 22),

Potassium sontent of miik.

The samples of vamumry sesyetion colliested one day priox
to lectation coutained 640 x 69,66 ppm potassium {Teble 10).
Stendy incxesase of potassium content s noticed from first
day of calwing (Fige #)s The mean potassius co ritest of the
cologtral period s 1120483 » 47,45 and during the rest of

the phase was 1325 3 15,92 ppme

“he wilk asonles of midile phuse of lecintion had a
mean potassium content of 135786 2 6.0 ppm (Tebie 11},
The potaszium content of wilk collected in the piddle phase

of imctation was plmost constant throughout the phase {(Fig.2).
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The mean value for potaesiwa in ¢he lobe phase of
Llustation was 1300,36 2 be86 ppm. This value wes lower

then the mid-laatation velues of potassium (Tsble 12).

The potnssius gontent of milk of luctation indoced
santmels showed simllar tronds as cthad corsel posiepartuc

miik (Twble 28),

Infaction of the udder deoremsed the petssslum coutent
of wmilk comsiderzbly and amounted To an aversge of 1347,92

ppe {Isbie 23).

Juter reintionships bstweon the orents .

The inter relations betueen lavtose, chloride, sodium
and potasgiun sre graphically represented in Flgures 1 and 2.
Inverse relaticuships exiased bwtwsen luciose sand chloride
content of milks The correlation between lactoss and
chloride contents of milk wam negative in all the three
phaoesy r o «0476 for esrlyy I = «0.34% for midile &id » =
«0e4t3 for iute phesee of lagtation (Jwble D).

e chlovideslactose ratio (Koestier number) was 2053
in the mewmpy fecretion drawn sne day prior to psriurition.
In the colostrun paricd the HEoeatler mumber was 9.36
(Zable 13} Tho Eooutler number Jdeoorsased stendily to
arsive at 3,00 on the fifteenth day of lectesion. The

average chlovideslactose ratio in the wid-lactation waa
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3409 {Toble ¥4) and wes incremsed in the late plase (Table
The averuga retio in the iate phase of lactaticn was 3,87,
Maskitis inoreased the retio from & normal of 3,06 to 9,04

[Tuble 21j.

The potassimwscdiom ratio of milk ware clisculated
early, middle and late pheges of lactation as 2,44, 2,40
206 pespastively., The ratio was 1,30 i the colostrun
{Tabtles Y6, 17 and 13), Mastitls decreased the potneeiun~

sadium retio baluw an avernzs wvelus of 1.12 {Table 34).

Correlations pastween laotose and scdium wers negative
for sarly, widdle aud late phases of laoctation and were,

Fr w0,8%, ¥ » «0,730 and 2 u «0,37 respectively (Tabile 29)

Positiva coreslations wers estalilished Latween luctos
and potamsium for assrly (x = O.88), afdile (r = 0.16) aml

inte (r » 0,26} phases of lactation,.

Streng positive corvalations were abfained beatween
sodium snd oitioride in all the three phases of lactetion
{3 m 0,77 for earlyy v = 046 for middle and ¥ = 0.03 for
late}s But she correlatiors betiwcn soditen and potassiuw
wera negntive in the three phases remaly =arly (¥ » 0,831

middle {1 « =D,44) and Inte {r = <0 t4) phasea of lactatic
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Zable 1. lastose content of miluk 4in the early ghase of
inctation {(in porcentage).

e . - ot om e - o

ey st mirnnn EELBEDE 04 _COW KO Henny

520 66k ooz Lo8 31 c39

-1 1400 - OB 2230 1,00 0,75 1.tk & G4

1 3e23 2275 I8 Zubh 1456 leth 2492 & 0.37

De3%  La3b  #e13  haB0 8623 B0 4eDA & 0403

7 holid  Ba38  bBad0 4,58 b bRk 4,50 hoB3 4 O.00

15 Ba31 be60  LaBn  Bu30  ha3B A0 LT £ 0,08

3% o8O  ba36 4460  dabR  B.60  boS6 4453 3 004

Iy Lob8  4e55  he50  4eB0  AeTT  UeS0 456 x 0403
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Hesp lactoss in coloatral poerlod 1 3253 3 Ce0%.
Nean lactose in the rest of ths phese s 4,556 = 04024,

Tabla 2, Lastoss coutont of milk in the widdle phase of
lactetien (in pevcantage).

- on e - o O e O TS S O e A S B S R R T A o ) D

Crossbred oow Noa o Hean
528 840 AR Sy S854 O

e heam nun A M (W e MO AL 4 D BB I S Y

Day

140 5,58 LaB0  La30 Ga81 G423 H,T0 hebR g 0,07
150 4eB%  By85R2 A5 KaB52 he@5  Satl U4eBT £ G2
160 LeB5  Belb  LeJ0 LTS B30 U475 heliB 4 0,07
170 50  bukB hab0 B0 SoBiD 4a00 4451 2 0,03
160 belsn  helid  Le8D Ll UeBD NGO  Byu83 4 0,08
150 Ge55 bLell  BeT5 G430 be88  LeTO  hLe3E x 0405
200 bolii  4e32  heHB  4e80  4e€U  84T0  MeST 2 D604

[T NP T Y R R L g o T L R R T L L R R P P T o L T

Overall aversge s 4,54 2 0035,



Table J.
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Day

Inetosa content of milk in she late phase
of 1motation (in percenssgel.
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440
Yu52
4460
G olits
3,98
LeR0
20
be20

by 50
bl
h025
heBz
Yo 20
b B0
LaR0
44b0
3l

-

4,65 &.51
Lez0 lhotz
4480 b,51
Leliv  hlib
Lolits  b.47
4,20 L4
4490 Le27
4,00 4,19
330 3,86

Mean

20 2 0 5T A T A e D WS A

0.05
Ot
0,07
00h
0407
Cel0
(s 41
0405
Q.17

b 42 b W I 1+ b+ B 3¢

-

Overall aversge 3 4¢33 3 Colk,

Table z‘-

e

ey

Lo L Lr2 4

=1

f o & -
IQL"!EU'QU-'

-

Chioxido content of nilk 4n the emrly phssae
of lactation {(in percentage).

Grogsbired bow Heg

Ll

s u2 F P 40T o

Hean
530 662 onp &0a 5 €589
0e231  ww 0,236 0233 0,340 0,240 Qul3h 2 0,003
02180 0u233 04235 Qo235 0239 021 04237 & 04008
ColTO ©e218 04182 04185 04226 04157 Ce189 0,011
Optll  0uR02 Oel4% G185 04235 0,151 0.175 & Dol
Uel6 0,150 04130 0,131 G157 Qeliwy 04140 & D006
CatI33 0140 0,130 0at131 0148 0,140 04137 2 0,003
0e130 0141 O, tht 0ulht Ce138 0,141 04139 2 G.002
Gelh0 W40 0,165 D10 G135 04130 Ce1h2 & 0,005

-

o oy

¥asan chloride content in colostrsl pariod 3 0,309 & 000545,
Maan chloride content in the rast of &ha phuse @ 06147 & 0,0041,



Tobie S+ Chloride zontent of milk in the middle phase
of lacsation { in parcentage ).

DLW A B B3 68 A T A WS N et O Y oy ot o o - -

Py groasbrad oow Ho. Mean
528 8B40 611 540 6G5A 009

10 0.100 0155 0,135 D132 o130 0Gu132 04139 & 0.004
130 0u127 0,960 02330 02135 0145 0,132 0,129 3 0.005
160 Cu137 060 04166 0,138 0,141 Gu125 0,143 » 0.007
170 Ga¥36 0a155 2100 Gal31 04141 04135 0e14) x 0e005
180 04,138 0 B8 Q149 0149 0,140 04132 Ce1h3 1 0,003
190 CuT30 0e150 0140 UeldS Q138 04132 0e138 £ 0093

=00 00‘3‘# Oa¥50 Oethh G115 OQe135 0,131 00138;43.003

L T T e e R T e T T D L e T

frvarnll avavega £ Oa14% 2 0,002,

Tabtls &. Chloxride content of nmilk in the luts phase of
Laotation {fa percentage)e

] Crasabrad sow Hoe
689 687 2400t 1923 T6LY 690 Loh 688

Day Horn

50 SIED W143 LJTAY L1553 L1680 L148 L1h2 L2 140 5,003
260G #Hh LB L1882 105 L1685 S955 o147 14T JIBT s.00F
F70 o154 L1LG  J1HD W365  GHG5 165 L1500 S¥5U L1320 2.uCh
280 L1%8 (IRO TED 165 J16R L1685 L1535 L15H 16T .00k
200 o153 157 360 #%8U  GTE0 V165 oTPs W173 G363 alG0R
300 a165 L1356 W7D 155 LIV L16B L162 102 G105 44002
JI0 L1798 G165 168 w186 HUT3  WITO WIuE SIEE J1TH geulld
320 #195 o181 ew SBUO o173 o168 L1085 G195 L1852 seuch
330 #1503 4301 we 0350 L3182 L1882 J10h G184 G191 5,Lud

EX] o . O et A 2 R o A T o D S e S T G £ T DS

Svaynll averase : G.10D x 0002



Table 7.

3

Sodium wontent of wilk in the early phase
of isetation (in pardts per million).

782 A D s L e U 0 D SAE W Sl 0y AR ) A 10 VK o o B B O} Y8 £ O 52200 T R s 35 TR S % Y 7 e L i T o O

Cyrowsbrad eow Nos o

Day HMean
520 662 992 hod 341 ch9
ol OO0  e=e 2087 1280 1300 108D 13B0.U0 £ 19759
1 40O 320 1160 1120 1X0  9%0 1025,00 » 151,56
G40 500 Ao 600  BOO 360 706467 2 %3.08
T 40 800 60w sl0 Sa0 5RO S66e6T 2 WBe50
15 WSo SOl 500 300 88% 520 323433 2 2028
30 670 520 500 820 320 500 568500 & 50445
4% 450 500 520 SR U0 500 510400 2 18e%b
60 U0 300 620 300 53w 510 525,00 & 1942

L T

-

-~ 2 0 o e ym e

Monn sodium content in the solostral perdod 2 857.5 = 07,73
Heen sodiussontent in the yest of ths phuse 1 546 » 15.6v pp

oo o en

198
1T e ¢
391

35494
18, 3¢

Tabte B, Sodlum content of pilk &n the middle phree
of 1sctation (Ln pexrts per willion).

Day . Crusphirud aow Hoa Mean
535 BhG  B881  FhO  GHSE  GOS

o 430 LAF 840 JRO a3 5w 520600 &

150 480 580 €20 10 560 530 55%.8% &

160 %60 00 700 520 580 hSO  SB3.33

190 k8o 580 T J00 09 530 548433 » 33.5)

180 320 600 300 T30 520 550 565.00 »

$90 580 S0 300 6o 460 300 533.33 &

20 350 520 520 620 520 520

5“6.6? & ‘7.6&

E.L

e . -

Owerall average & 547.86 3 10412,

- -y o
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Table 9., Sodium sontent of miik in the iats phams of
lactmtion {in parts per militon).
Dey Croasbred oow Mo Mean
689 687 24001 1522 T84t 6950 AZh 688

250 580 600 3ho 520 GOO 520 340 60D 562450 & 12470
260 620 630 600 620 620 B0 340 620 606.25 2 11.70
270 520 560 600 800 620 000G 540 640 G0, 00 &L 307
WO %20 620 620 570 HOC VOO 540 620 598475 : 19,80
280 580 600 620 5850 600 880 620 700 622,50 2z 15,78
300 320 620 620 550 620 680 620 6RO 611,25 5 15470
310 700 660 680 600  TOO 00 680 620 66750 & 13457
320 680 TR0 www 620 T5O 720 700 630 680457 o 18,01
A3C 750 $E0  mew 620 760 720 7150 615 GSLL00 & 2Vel0

Lt P Trs

Overnll aversge & 626486 + T460.

Table 10, Potassium contant of wilk in the ekrly phase of
mctation (ia parts per millionj.

LT Y

Day

-

Crosabred cow Hoe

R 0 s e W B O 0 T R

- 0t e o v

-}

o o 20 i n

Maan

520 662 D92 408 s cHY

750 - 400 Loo 650 BOO SU0GUs 69,84
1200 W00 1200 1000 700 1150 1041,66 x 77,01
1030 1IR30 1330 125 1150 1200 1193.3) » 38,87
1200 1300 1200 TaUD 31330 1400 1283.133 x 33.33
1300 1200 1250 1300 1300 1400 1308433 & 20.00
1200 1250 1230 M50 1350 VACO 1283433 2 35.73
1256 1350 1330 1AO0D 1R50 1450 1301.006 2 33.70
1350 1350 1430 1650 1400 1450 1008.33 5 20,07

oo

T 0 5 T - T WYy 8 W 80

Masn potmesium content in coloatrel period s TIR0.83 & L7.46.
Hesn potassium in the rest of the period 1 1335 » 14,92,



™hble 11,

4

Potassium content of silk in the middie phase of
lactasion { in parts per million).

Crossbred cow Mo,

Day Hean
528 840 a1 S40  6585a 009

140 1400 13350 1350 1350 1350 1350 1326.33 & B.33
136 1350 1350 1350 W50 1330 1250 130667 3 164567
160 13% 3300 1300 t400 1350 1580  $301.47 = 15,37
70 31400 1300 1300 00 1400 1230 1358433 o 20,07
150 1400 130u 1506 1500 1400 W00 1383433 2 16,67
150 1500 12350 1500 1400 1350 1450 139167 & 1h.ub
200 1400 1300 WACO ThOD 1350 tHOD  1375.00 & 17,08

Overall aversge 3 1367.80 2 6.10.

Tubie 12,

-

Potassiue content of wilk 4n the late phase of
lactstion ( Lo parts per miliion )

689

687 24001

1922

Crossbred eow Ho.

TEHT

690

hgh

635

Maan

250
260
270
280
290
20
3o
320
330

1200
1100
VI00
13060
1300
1400
1400
1300
1300

1"

950
1350
1350
1330
1300
1350
1300
1320

1250
1350
1250
1250
250
1300
1300
2]

1300
1200
1350
1350
1300
1450
1300
1300
1300

1350
1300
100
thoo
1300
1300
3300
1300
1250

1330
1300
1250
1250
1250
1200
1150
1350
1300

1350
1350
1350
1300
1250
1325
1300
1300
1250

1300
1300
1300
1350
1250
1360
1350
1300
1250

127540022500
1208, 25247460
1325.00223.15
1306 R3215,75
126%,25213.15
1321.6820459
1306, 252R5.76
131,294 22
1278.57210.10

Ovarell aversge

3 1290,36 z 8486,
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Table 13, Content of shloride and lasokose and chloride-
lagione ratio 4n the eariy phase of lsetation
{average of six eowa),

-~ -a EE Y 1)

Py cm.grtd- Mc;o-a Chloride-iactore
v 7 ratio
-l 185 1 1.15% L0453
1 0,227 ReTR B35
0.189 4434 4436
7 Q75 lie5%3 386
15 Oa140 4,57 Ga26
30 037 Lesd 3eOR
45 0s129 Lis56 3403
60 Ostl2 L.67 s P 1)

Aversge chioride~inotone ratic in colostral partiod 1 6,30.
Average chioride=lactons rutio i the rest of the phaee: 3.21,

Table 14, Content of chlorids snd lsctose am! chlorlide-
lactose ratio in the middle phuse of imctation
{sverage o0f six COWN}.

L ~pn -

Day chzgrtdo ucgoao Chloride-lentoss
& ® ratlo
140 o139 he52 307
150 G139 L.57 FoCh
160 Oulls3 LolB 319
170 Ge1h3 e 5t 3.7
1849 Oy th3 he53 3.16
i%0 Gelid O, 1) Jetiu
200 Cet38 o589 3.01%

- - - - -

Qverail average ratio r Je0%.
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Zable 13, Content of chloride end lsnctoss and chloride-
lactoma ratio in the lste phase of lactntion
{average of aight cows),

) - on - oy -

Day Chloride ilagtose Chilordids=-inctoss
% % ratio
250 Q4140 Be5t 3e30
260 Qat37 het2 3,860
Q70 0e156 o5t 306
280 0e16% 4ol 359
290 0163 heby 3465
300 0165 Lol 3.68
310 s ] 4e27 4,08
320 0,182 LN ) L 1
330 Ce191 3.80 4.9

W hag o

Overall sversge ratio : 3,87,

Table 16, Contents of potemsius and sodium and potassiuwm-
sodium ratic in the eaviy phase of lnctettion
{sverage of six cows),

R - o - el S 2ad Ladal

Dey Po%aui.um Sodtum Potasnium-sodium
ppm) (ppm) racio

-1 640400 1380400 Golif
1 10614.66 102500 1.02
1196.233 TGHeRT 169
7 125333 586467 2019
15 1308.233 523¢33 2650
a0 1283433 355,00 219
4y 1201,66 510,00 2463
60 1408432 525,00 2,68

o o ooy s

Average potassiumesodium ratic of colostral pertiod 3 1,36,
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Table 17+ Content of potassiom ant sodiun snd potassiume-
sodium yatio in the middle phase of lactation
{sverage of six cows),

o n - Ao 3 sy 29

Dey Po?lu.um Sodium Potassiup-sodium
vpm) (pom) ratio
%o 13568.33 520400 2e61
150 1366467 553467 ZJhB
160 $341.67 563433 Zehe]
170 1358.33 548,33 Rehid
140 1383433 363400 NX:S
130 1391.69 55382 2y 52
260 1375.00 5496467 Re32

Ld -

Gverall sverage rotis » 2,49,

Table 18, Contant of potasmsium mnd sodium and podsssiam~
sodium 3utie in the lato phese of lectztion.
(average of eight cown).

Dry Pokmpsius Scdium Yoinssiugesodiun
(ppm) {rpm) iio
R5C 1275.00 502450 e 27
250 1206425 O064 25 199
70 133500 G1G,00 Re17
WO 1306425 508473 218
B0 126% 25 622,50 206
200 1351 ,88 6114258 2416
310 1306, 25 66750 1.54
s} '3,‘(‘.29 588,57 191
330 13278657 650,00 1,85

s 2w ot . a9 0

Overali average retio 3 2,06.
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Tatle 19, Lsctose motent of wastitis milk
{in percentaze).

Ty T IS U e 0 o i o op

Tays Cromsbred sow Ho. Averags
893 992 735 770

Bubnliotenl

Etage. - 2a57 Le57
N Lo00 3036 3468
-3 3.75 3057 3-6‘& Re .3 3e35
-l Re 50 155 Zebih 3400 2e 37
L3 ] 410 30 3aRY 214 2a5b

Clinionl atage. Ze30 0407 1.80 Te7Y 103

o 12 - - o v o w0 -

rvaragesisbh

Table 20, Chloride sontent of wmsititis wilk
{in percentage).

onne

Cxrosebred ooy MHa,

Days Avarsyge
873 992 735 76
Subelinical
singe. L 0e239 Qo239
wl 0211 0.224 04218
w3 0,182 O4233 0,421 04223 Cl12
w2 0,190 Q.43 Ce211 0,231 e84 14)
-1 0eR10 D282 06226 04,2 QeRAT
Cianlenl stage. Ua200 OW283 042333 GeRIB Qo0

- - -

Average 1 0O.x33
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Table 21, Contents of cohloride and Iactose aid lectoms-~
chioride ratio in the milk of infeocted udder.
Daye Chloride isctose Chlovide-lnctcens
¥ % % mEio
Subelinical
staga. -5 Ca239 2657 G
-li (s 793 ¥ Je 68 5K
-l e 292 3e3% 6433
-2 OeR10 2,37 8,86
ﬂ' 0.227 2.2& '0,'3
Cliniceal esege. Ge2R6 1463 13.70

-y

Average: 9.04,

Table 22, Sodium gontent of mostitis wilk

{4n paris pexr milliion).

nays e rans W Hoe Avercge

873 902 73 776

Y - i

Subelinfesl

stRxe. - 950 856
-k 1050 900 975
-3 850 1000 310 1160 240
- 600 1260 1050 1000 10350
-1 L 1200 1200 Y200 1137.9

Cilinical stage. 00 1150 1350 1100 12:

- ~ - -

Avarage s 123,33



Table 23« Patassiun contént of mustitis miik
(1o paris per willisn}.

-

Grosabred oow Noe

Days Averageo
873 992 T35 776
Subeliinical
staxe, -i 1200 1200
wly 1200 1300 1158
=3 1200 1000 120G 110D 25
-g 1200 1050 3106 1250 113%.58
-1 1200 200 1000 IR00 1150
Clinieal stage. 1153 1100 W60 1250 1125

W T S W O -

AVarage 3 11474024

Table Wiy Contents of potassivm and sodium and potassium-
sodive ratio of cestitis pilk,

Dmys Pogalltun Sodiuxm Potassiusescdium
PPm) (ppm) ratio
Subclinical
stage. =5 1200 250 1,26
wit 1150 95 190
-3 11235 oko 120
R 1337.5 1050 T oGE
-l 1130 1375 1.01
Clintes) staga. 1112.5 125 |

AVErYage 3

-

4o

1.2,
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Table 23, Lactose eonisné of induesd leciation milk
{in parssntage).

ay of oW
Jestation 1K) 102 Average
) 0022 1600 061
3 3.5 JeE0 3463
1 4462 4460 4461
10 4,60 4,75 4,68
20 be97 dried off.
40 4,75
60 he60
350 &y
152 HaTl
t5h be75

Table 25, Chloride euntent of inducs! lactation milk
{tn purcenisge).

Day of oW xr
Sactatfon §13 102 Average
] 042653 06280 0ed?d
3 Qe 239 QeJ5 0el3IT
7 0,180 Ge173 0,178
10 O 156 Ou 150 0,154
20 0e132 dried off.
40 0,135
&0 (o165
150 0,449
152 Oet

154 Cel36
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Table 27« Sodium content of inducad lactstion milk
{in parts peér million).

- - . Gy -

ay of Cow Number

isosation §13 10566 Average
i 1500 1800 14550
3 1050 1240 1148
7 730 600 650
1G TR0 HG0 600
RO 630 dried off.

40 &R0

6G BHG

150 600

152 ého

154 6RO

—-— - » Tl g 3 P e i 0 o

Table 28, Yotaselium content of induced lectetion milk
{in parts per nillion),

Bl ] - .-

Day of —Bow Nanbex
lactation %3 102856 Average
1 8OO {00 690
3 950 1000 5
T 110 1300 1225
10 1200 1ho0 1300
20 1150 dvied off,
&0 1400
66 1400
150 1400
is2 1400

154 1400

R - T O e 29 00 O X b R N T R K K 1 e A I i it R A
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Tablie 25 Corrslations betwesn thae satimcted comnonanss

af wilks
Phase of Lactose- lLaetone~ Laptoge- Sodium- Sodiem~
lagtatien chlorido 2o0dium  poatsssiunm chloride potassium
Rﬁriy ‘{).?& -0.85 9-86 Ob?? '0.33
Middie «04 35 3 0,16 VIR midplilt
iate OO.“S "0.2? 9.26 0.03 00.’“

DT 2 Ty R )
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IN PERCENTAGT

FPIGURE 1, ILACZGSE AKDP C3:0ONZDE CONTENT OF MILK DURING THE THREE
PHASES OF LACTATION.
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PIGURE 2.
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SODITM » YD POTASSIUM CONTENT OF MILK DURING THE THREL
PHASES OF LACTATIOR.
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DISCUSSION

The mtjoxr winerals like sodium, potassiux el chloride
and the milk sugar isetose axe invelved in an taportant
function of saintaining the tdwotio pressure of milk in
aquiitbrium with blocd, so as %o psrform the synthestis and
sgoretion of nilk in the normel menger, These osmotically
sotive substances ars interirelated end wary in an integrste:
menner during different phssvs of lactstion and in
ecnditions Like maatitis,

Inn the present study, the milk collected et differsnt
phaser of lactstion, from mastitis effected udder and frow
induced lagctation were armlysed to obwmarve the chaagaes
osouring to the above wentioned osxotically xotive

constituents of milk.

Iactoss oontgut of wiik.

The 1sotose content wag 1,14 + 0,314 4n the colostrum
drawn ong doy prior to pusrturition. This value wes vory
ow wvhen compsred to the midelactation values. Colostrua
sauples had o pean inotoee content of J¢53 = 04304, whiech
was lower than the meen lactose content cbiained in the
early phase of lectation (456 & 0J0Z%)e Tho lmctone
contents vhtained in the wirly phase of lactstion end widdlc

phase vere alightly iess thnn the ymiues reported by



S&

Comberg ot zle {1557) snd Darakat et ai. {1569) probmbly

beceuss of breed differsnces,

The iscioss content desrexsed from the unormal to
4033 2 0404% Ln the Lake lactation and 4t rasched 3,86 »
043177 on the 330th day. This warietion in eontent of
lactose 4in the midic in inte lectation may Le associated
with physiclegical factors nid reiated to the process of
synthesis of wilk, It mey Le poesible thet &t the tall
and of lactation ulong with the decresse ia the swmounk of
Bucyetoyy tissae there say b a depression in the abvdility
of the sxisting tissues to aynthesiss ismotose, As the
lectome content of the milike was decressing the satal

Quentity of milk producad &lso decreased,

The ziik from lectation induced animals alsc abowad
similcr trepnds in leotose content as thet of postepartuw
wdlicy This finding is io agreemsnt with the reporse of
Joseph and Pavithran {1075 & & b) thet the wajor constituent
in nilk axe similur in ioduced nilk and postepavtum mili.

isctose content of pustitis milic wns 2.645%. This velue
48 in agresmant with the findings of Waleh and Heave (1068),
This dscresse in the level sf imctose is expected, as the
disesss condition damagss the integrity of the cellular

siruoture, more of plasme exdats may anter the aiveocloy



Iusen seasing an increase in osmotic pressurs. To compen~
sates this ipcrexss, synthesis of imctose is reduced

(sehmidt, 1571},

Ehloride vontent of mitk,

Hapmmyy sscrsiion drawn one day prior to parsurition
had higher chloride content {0,234 & 0.0035)s The golostrum
conteined G«2%7 & 0.008% of chleride on the firat day of
perturition. This value is slightly lems than the reported
value of Ge257% (Sebele 8t ni. 1976}« The high ochloride
sontent of colostruk may be dus to ths greater rate of
paeunge of chioride iato the milk from bloed in the lute

progoancy (Femker, 197%).

The chloride content rammined ateady in the middie
phaee of tastatien and smmountsd to OxV41 4 0,003, This
value is slightly bigher thoan the reported normml walues
but almost in sgrseasnt with the estismted value of
Tapernoux and Maget {1967}

Chloride gontsut wae incrssesd in the late phssae of
Jeotation 10 0,165 &+ D.,0024 and reaghed upto C.191 in the
330%h day. This increass conbined with the deciesse of
lactese fndicated s componsstory mechuaniom in msintaining
the osrmotic pragsure of wilk in equilibrium. Meetitis
also incressad the chloride contenk of wilk {0.R237).

Ingr at al. (1973) suggestad & critical limit of G413 for
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the diagnosis of mastitis. Jeunsss wnd Paston {1959 and
Mielke {197%5) olise have reported sn fucrease 1 chloride
content of milk in mastiiis conditions 7This aust Us due
to ineromsed vasgularity in the affected tissues and
fnoreased affussion of plasme sxudate froa the duomged
tissues to the elveolar lumon which get mixed up with the

secreted milk,

The wilk from inducaed lsctation hsd a chloride content
of 0.271% on the first day apd wes higher than ths normel
post-pErtum oolastral vealues, This fncreased levsl of
chioricde %5 tha induced lacistion might be s consequense
of the hormane treatmsnt at high dosce which mtight hsve

aléaraed the celiular permesizility of the saocretory cells.

godium gontent of wilk.

Sadiuk eontent of smumwry sogretion ooilected ons day
prior to paxturition wa 1380 ¢ 197.355 pom and colostrum
contained only 837.5 & 8773 pums Both the figures were
higher than the normal values for milk. Vinoveski at ai.
{1976) alsa obLiained high contents of sodium 4in the firet
three days of cslvinge This may bes due to the greater
parnisability of moamry ducts to sodlium fous 4n lute

pregonsncy (Lionmeli mnd Pealker, 1074},
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The mexn sodium content of pilk in the exrly phuse
except that of colostrum period remuined alwmost sinilay
%0 thet of the middie phase of lactation and was S47.86 &
10,12 ppme This valus is sizwst similar to the rapoyted
sodiuw content of 50 wg/100 mi (Canguli, 1979} But
Pinso st sl. {1578} repurted x lovw ssdiua content of
35 mg/100 Mk in wilk.

Tha gontent of modium wws higher in ths lats phase
{626486 & 746 ppm) than the widdls phase of lactation.
The content of sodiud showed the zame trend ss thst of

chiloride in different phnses of lacgintion.

Induced laetation showad hizher sodius content
{1650 ppm) fn the colostram pericd than normel postepartum
CHLOBETUR,  Foz the ast of the period of the surly pluse
alau this tresod previiled. Ths midelsvtavion values of
vodium sares zieo higher than the noymel sud aznounted to
H20 ppws The relaticoship with sodiue ond ohiordide inm milk
o duduced lactation was ssow us thot of poxtepartun lnote-
tion, The higher level of these ilon# in tha milk of induced
Imatation might have besn dus to inorsesed csllunlayr pernesw
biility. It in curicus 6o note thay tho level of lmciuso
had pot Cecveszsd and the corvesponding affent on the osmotic

sresyurs ol ailk nsed farther study,



Mastitis dncrossed the sodium conitent. Average
sodium content wes 1023,33 popm in sastitis vilk eapcius.
This ey e dus %9 the derangement in the procesa ol
sytthesis in the infected uwdder, The sodium and thioride
gontents word sisultenecusliy inoressad &n wastitls snd
there wis & consequent deprossion in the lxctose sontaunt.
An generslly undersiocd, this pherorewwon s cospensaiory

mechauisn it the meinltensncs of camdtic pressurs of wiik.
Fotnsainm content of mikic,

The potassium content weg iow 1in the sAoory seoretion
solisoted ove day prior to lestation (840 4 69,64 ppm}.
Steady fncreaase of potmasiua was roticed £xow thae colostri
pericd i relation with docraszing sodium %0 resch & normml

ofter seventh dsy of osl viiy.

The tnlustral velues of potsasiuc vore lowsr than the
values reported by Sebsla et s). {1576) and Vinoveski et sl.
{1076}

The vidwloctation valuw (VIGT.56 & 6,10 ppm) obtained
e alfphily lovsy thom the reported velues of Kani st al,
(1971}, Cowmberg at BL. (3507) and Gangull (1979},

Ghe value obiadnsd For potasszius ¢rutant in the lete

phase of lactation was lowsy than the mideloctatinng wiluoms
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{1290,356 3 8,86 ppw)e It wae observed that the Level of
potassium started at a lower lsvel st tha beginning of
lactation slowly inereased and then slightly reduced
towards the end of lactation. The trend of leotose wus

alse similar but thot of ¢hlorises was on the reverna,

The potassiun content of miik of lactation imduced
animals showed similsr trends as that of normal post-portum
pilk. It may bhe assumed that the trectmont me ted out in
thofl.nduetion procadure has ne «ffact on the potassium

esncentyretion.

Infection of the udder decrense:d the potsassium contont
of milk which smountad to 1147.92 ppum. Thin 18 in agrecment
with the roports of Wheelock et ai. {1566). 7This reduction
in potassium concentyation ey be for mmintaining the camotic
pressure of miik due to $he other changes in concentratioms

of ssmotically sotive eonstituents of wilk.

dnterrelationshins botwsen lsctome, chioride, sodium and
20“.51‘1’5.

The chloride~luctose ratio was wary high in the coloatsyum
{6436}, The Koestler number decrensed stosdily to arrive st
3,00 on the 13th day of lactation. This veiue ia within the
range of ratio reported Ly Sonksr st &b, (1570). %he ratio

is higher than the ranse (1.5 to 3.0) reported by Jenness and
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Fatton {19%0). The avarage ratic ws 3,07 in widelactation

and 3,87 4u the late laosation.

Corrslations bLetwesis lactose and chloride wars negetivae
(r » m0,76 for seviyy, » » «0,36 for alddle and 2 o «0443 for
inte pheses of Llackation),

Nantitis fncressed the Kosstler nuwber to Y,05 due to &he

higher chloride and loway luagiose contents of wmstitis willk,

Potassiun=sodium yotio of miik wae calcoulnted foyx early,
middle and late pheasens of leotation sy .44, 2,49 and 2,06,
respectively. The ssatio was 1,35 in ths colostrum, Maatitie
desrssned the ratlio %0 V1,12, This chance 3u the ratic is due
to the slight reductisn 1o potassius snd the aivesile inorasee
in the soddux durdng osstitis, 7The pressni chservsticns ars
in agysoment wikh the findings of Ingr et si, (1973) that a
zatio of 2,0 ¢apn be coxnsidered ss ¢ critioal value for
potassiva-sodiug ratio, below which 1t may be considered thot
the udder is affected with motitis. Dot cara should be
taken to avoid mixicg of colostyrum in the milk as the ratio

1u goloatrun is also low,.

Sodiam sl patagsivg in the milk were correiated peguw
tively in all ths thres phases of lactation {r s «(e83, r o
wilolih and r = =0.14 for warly, riddle und late phuses of
jactation respectivaly).
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Correlntions bBetwaen inctose sind sodium contents of
silk vers negstive throughous the lectation (r = «0,83 for
WAFLlYy ¥ u «0,30 for middle snd ¥ = «0,327 for lats phases,
respactively). This was expestsd as lactose snd sodium
werw usgetively corrvelsted and sodium and chloride ware
positively correlated. Nasurslily shis 18 the machanism in
mmintdining the samotiec pressurs.

Positive eoxralations were obsarved Latwssn iaclhoss
and potassium in the three phases of Motation namsly esrly
{ = 04885), mddile (2 = 0,16} and Inte {r « 0,36). As
inctoss and sodiom were negstively correlated 4% could be
deducsd thxt sodium and potsssium sight be having & negativ:
ecorrelution. This Loference was found to be true ae dhe
Gorrelation bhebwaen sodium and potsesiwe was ~D.83, =044
and »0434 respectively, in the three phases of lagtation
studied,

The correlation betwean sodivm snd chloride in the mill
were positively corrslated shrougheut she lsotation. ‘the
corvelations worked out as described above ars in close
sgrasment with the findings of Pyaphulls spd Ansnthae
krishran (1970).



SUMMA HY

A study was undertaken to ascertain the patitern of
vearetisn of lugtose sodium, potassium and chloxide in
the silk et different phases of lactation, in mastitis
comittion and in indudced laciation.

The isctoes contant was very low in colostrua drawn

oue day prior $0 lactadion and inorsased in eolostruwm

and attuined she aorxusl lovel by seveath day. The lactose
contents af wmilk 4in early phase and middle phase were
almost repaioing corstaat but lowersd in iste phese of
lactation. Lactoss of inducsd lsctation miik aleo showod
eixilar tyends, Lowerdng of actose wes noted fu the
mugtitie semcies., The potasgiom in milk also Lehsved itke
that of lactose, 7The sodium and clioride had an opposite
trend in milk than thet of lnotosre and poisssium.

In the induced lactation wilk thoe scdims nad oliloride
conlents ~»ero highar snd might bs due to the alieration in

the perwmsablility of the mwmuary vlveclsr aplthelium,

The chlorida-~luctose ratio wos higher 1 colostrum
and 4n mmatitis ailk, while 1% ws around 3.00 in the

normml wilk,
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Potassiunwsodiug ratio wes srxound 2.5 in the wilk.
The watic wes lowered haicow 2,00 in mestitis sonadition

af the udder,

The correlstion betwesn isctuse =:d chicride, lsckose
ard soding end sodium snd potassiun wore tiagative. Posidia
corrsliatisn wan obtuined bebdwesn ecdiwn and chleride,
Lactose oind potasslun eliso showed positive correlation in

all the three phsses of lectation,

From the study copductedy it ws understood that the
asmotioally aotive constituents 02 slil: vere intaxrelstad
in their ushawiour to stinin semoiic bmlanos in the milk.
These substanuces showed veriation in diffexent ghatds of
lactation snd da Linfectics of the udder in e specisl mapoer
to restore squilibsium in osmoiic presaure. This was sleo

trus in the cuses of Lfunduced lactation mllk.
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ABSTRACT

A sindy was planned to aseertain the behaviour of
osmoiically active somponents in normssl milk, wilk
eollested from animels induced to lecitate and milk
collecied fyom infected ndder. An extisuative review

on the literaturs svaeilables on ths topic wis made,

The samples of milk were collectsd from three groupe
of crossired cows which were in three phesss of laciation
imwpelyy early, middle aud lute. Milk esmples ware aleo
colleoted from two infertile animcle which were induced
to laciate with the aduinistration of steroid hormones
snd from four cows affected with wastitis, All the samples
were analysed for lactose, cthlorids, ecdium and potaseium
by etandard methods desoribed.

The lactoees andppotassium contente of the milk were
low in the coloetrum. The lactose attained the norml leve
by sevanth day of calwing end poiassium by 15th day. The
mean lsctose content was 4545 in midelmotstion and 4e33%
in the lete phuee, Potassium ehoved the similar trend and
decreased to 1290.36 ppm from m wmid-lsctation valus of
1367486 ppms The isctose and potaseium were positively
corrol.-.hd in all the thiree phases of lactation.

The sodium snd chloride content varied in the milk in

an opposite manner than that of lactose and potsssium, Thse
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eodivum contents were 546 ppm in early, 547.86 ppm in middle
and 626,856 ppw in late phases of lmciation., Colostrum
contained 857.5 ppm of sodium. Chloride wes also higher in
colostrum and deereased %o an aversge sarly phase chloride
of 01474 from O«R00%. Middle phres had a chloride content
02 Oa141% and in lats phass 1t was 0,165%.

All the components behaved in the similax manner to that
of milk in ths »ilk from iaduced lactution. But the chloride
and sodium were high. HMastitis lovered the lactoss and
potassium to 2.144% and 1147.92 ppm respeciively while sodium

and chloxide iucreased to 1023.33 ppm snd Ge223%.

{ha chloride=iactone ratio was 6.30 in coloetrum, 3.21 in
early phsame, 3,00 i middle phase and 3.87 in late phase of
lectations Potassiumesodium radio ware amounted to 2,4h, 2,49
and 2,056 raspeotively for esrly, middle aud ilste phases of
lactation. Tho ravio was 1,26 in colostrum. Mastitis lowered
the potassiune-godiug ratio uwhile incroased the chlioxide=

lagtose ratio.

The correlation between lactome and chloride, lactose and
sodium and sodfium and potasaium were negative while positive
correlaiions were chsarved betweon sodium and chloride and

iactoee and potassium.

These observations ware discussed with reference to

other reported values,



