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It is said that :-

* BEFCRE YOU CAN SOLVE A PROBLEM YOU MUST
FIRST UNDERSTAND IT *

However, my experience with this work has
shown that the moment you start understanding
a problem, new challenges appear which create
further new problems and make scientific res-

earch a never ending, thrilling and exciting

path.

This way it is better to say :=-

¥ AFTER YOU SOLVE A PROBLEM BE PREPARED
TO FACE MANY MORE *
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INTRODUCTION

According to the neurohormonal theory of milk
ejection proposed by Ely and Petersen in 1941, the
nervous stimulus as a result of palpation of teat and
suckling reaches the central nervous system and causes
the posterior pituitary to release oxytocin into the
blood stream., The oxytocin through blood causes the
contraction of myoepithelial cells surrounding the
alveoll and thus forces the milk from the alveoli down
into the ducts and gland cistern. This results in a
let-down of milk which can be easily removed by apply-
ing a suitable milking method. During the process of
milking all the milk present in the udder cannot be
removed. The milk left in the udder after a normal
milking is generally referred to as “residual milk *,
The amount of residual milk is constant for an indivi-

gual animal and hence can be a suitable indicator of
the completeness of milking.

It hasg been reported that buffaloes generally

take more time for milk let-down (Aliev, 1969; Gupta

et al, 1974; Gangwar, 1976 and Ludri, 1980) than the

cows (Lohr and Troger, 1977). The problem of delayed
milk let-down in puffaloes sometimes is so acute that
it results in conplete failure of milk let-down in

some of the cases.

under such circumstances the animals



are milked with the help of oxytocin. Exogenous

oXytocdn when administered to cows (Wheelock et al 1965)
and goats (Linzell and Peaker, 1971) results in signifi-
cant changes in the composition of milk, where, lactose

and potassium decrease and sodium and chloride increase.

Literature on the effect of dose level of oxytocin
on milk let-down and milk composition in cows is plenty
but barring a few reports on milk let-down and milking
time in buffaloes (Thind and Gangwar, 19743 Gangwar and
Gupta, 1975), no information on the effect of different

doses of oxytocin on composition of milk is available,

The present invegtigations were planned with a
view to study the effect of different doses of synthetic
oxytocin on the milk let-down response, mldlking rate and
milk composition. Since buffalo is a nervous animal,
the injections of oxytocin were given intramuscularly
to avoid unnecessary stress on the animal at the time of
milking. The results of these studies are expected to
yield information of practical utility to thé dairy far-

mers as well as pasic information on the compositional

aspect of milk.
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REVIEW OF LITERATIRE

Milk let-down time

Ma jor portion of milk present in the udder comes
out from the alveoli and small ducts by the activation
of a neurochormonal reflex. Ely and Petersen (1941) were
perhaps the first to report that letting down of milk was
caused by inCreased intramammary pressure in the presence
of blood oxytocin, which was responsible for the contra-
ction of myoepithelial cells, surrounding the alveoli,
The failure in let-down was due to the presence of adre-
naline in the blood which prevents the muscle contraction.
The"letting down" of milk by a cow is more or less condi-
tioned by the milker, the environment and the manner in
which a cow was milked (Kenneth and Petersen, 1941).
Théy also reported that a change in routine cause decrea-
se in milk production. Manipulation of udder by washing‘

or stripping for 20 minutes before the beginning of

milking caused an appreciable decrease in milk and speci-

ally fat production due to incomplete let-down.

Bilek and Dalezalek (1954) emphasized the need
for the preparation of udder where they noticed that the
washing of udder by warm water for 2 minute before milk-

ing and 1 minute pefore stripping cause a significant

jnerease in milk yield and butter fat percentage.



Aliev (1969) demonstrated that the latent period

of the reflex in buffaloes was longer than the cows. In

buifaloes average latent period was varying f£rom 2 minute
to 6 minute under normal milking conditions, Moreover,
he also indicated that factor which increased the milk
yield, shortened the latent period of milk ejection
leading to complete evacuation of udder, Aliev (1970)
further reported that the massage of the teats and wash-
ing of the udder with warm water gives satisfactory

results. Change in environmental condition causes an

anti effect on milk ejection in buffalces(Aliev 1971),

Gupta et al.(1974) observed that the early and
late weaned buffaloes take 133 - 172,5 and 84,6 - 100

seconds, respectively for average milk ejection., 1In

variation of milk ejection time, the milker also has
an appreciable contribution. Dash et al,(1976) indica-

ted that milk ejection time increased alongwith an

increase in temperament score in buffaloes. This increa-

se was at the rate of 24,41 seconds for one point
increase in the temperament score. Gupta and Mishra

(1979) also reported a significant correlation of 0.79

between temperament score and let-down time,



5

Gangwar (1976) divided 15 murrah buffalees in
3 groups viz; group I (47 days-early), group II (99 days-
middle ) and group III (241 days- late), which were milked
by an expert milker for a period of 15 days. The manage-
ment and feeding practice was same for all animals. He
concluded that there was a significant increase in the

let-down time with the increase in the stage of lactation

and the lowest let-down time was obtained in group I

(94.9 seconds), All 3 groups were having an average
let-down time of 94,9, 98,60 and 135,29 seconds respecti-

vely. Contrary to these findings Ludri (1980) did not

find any effect of stage of lactation on milk let-down time,

Lohr and Troger (1977) studied the let-down time

in 486 German BlacK Pied cows and reported the average
milk let-down time as 1,05 minute (0,33~ 2,56 minute).

In 85 per cent cases, the let-down time was found to be
not more than 1,20 minutes. The let-down time was obser-
ved to be not significantly influenced by stimulation

method, age of the cow and time of milking.

Bilek and Janovsky (1956) emphasized their
research on the dose effect of oxytocin on let-down time,

They injected 0,05 IU oxytocin intravenously in cows and

obtained slight decrease in the latent period., By inc¢rea-

sing the dose of oxytocin from 0,05 to 2,0 IU, the let-



down time was decreased. 1In support of their £findings,
Donker (1958) demonstrated that 0.12 to 0.25 IU oxytocin
caused normal ejection but 10 IU were more effective.
Injection of 0,001 to 0,01 oxytocin caused milk ejection,
as measured by intramammary pressure, in amounts similar

to those observed in udder massage (Martinet and Denamur,

1960),

Sagl et al.(1980) observed intravenous injection
of 0.1 IU oxytocin induced an effective milk ejection in

Holstein cows. Barowicz and Grega (1982) indicated that

let-down time depends upon the strength of the oxytocin

doses. They injected different doses of oxytocin viz.

0,05, 0,1 and 0,20 IU and concluded that 2,0 IU was more

effective in cows.

Chandiramani et al.(1968) described 4 cases, in
which short term or continuous intramuscular injection
of oxytocin was successful in stimulating milk ejection
and in continuing the lactation of different Murrah
buffaloes. A minimum dose of 10 IU oxytocin for once
daily milking was found to be more adequate,

Caruolo (1971) reported that milk production
response of exogenous oxytocin injection is dependent
pboth on>amount of oxytocin administered and intensity

of the suckling.



Thind and Gangwar (1974) injected 20 IU oxytocin
in murrah buffaloes and obtained less milk let-down time

than the controls,

Milking time and Milking rate

Time taken from initiation of milking to complete

removal of milk from the udder is known as milking time,

Gangwar and Gupta (1975) carried out an experi-
ment on 48 buffaloes ranging in lactation from 1 - 9,
They divided the buffaloes in 3 groups of 16 each viz.
early weaned (34 days after calving), late ( 7-9 months
after calving) and unweaned, Milking time in early
weaned group was highest (423,35 sec.) with very wide
range (209.7 - 829,7 sec.). They concluded that weaning

significantly increases the milking time in buffaloes.

Jurco and Frtus (1975) reported that the udder
preparation directly affects milking time. In their
experiment Czech Pied cows from a herd were milked

twice daily‘at 12 hr. interval using 60 sec., 40 sec,

and 20 sec. udder preparation periocd or no preparation.

The milking times were 221, 241, 250 and 267 seconds,

respective 1Y°



Morag (1968) injected 5 IU of oxytocin in ewes
before milking and observed that milking time of oxytocin

treated ewe was less than the controls,

Thind and Gangwar (1974) reported that 12.5 IU
oxytocin when injected intramuscularly in buffaloes,

influenced milking time. The minimum milking period in

control animals was 557 sec. and in oxytocin treated

buffaloes it was 109,6 sec. In support to the above

findings Sagi and Gorewit (1980) injected 0,3 IU oxyto-
cin in lactating cows intravenously and observed shorter

milking times ( 4.6 - 5.6 min.), which had no significant

effect on milk yield.

Weinmann (1972) while experimenting on ninety-
f£ive cows revealed that at mean milk yield of 10,11 1
and .mean duration of milking 11,5 min, the average yleld
per minute was 0,97 1 and mean max}mum yield/min. was

1.41 1., The correlation coefficients (r) between average

yield/adn. and meximum yield / min. were 0.520, 0,758

and 0,681 r-spectively.

Ssolovev and Lanavskaya (1974) reported that milk
yield and milking rate had a significant correlation,
For hundred Russian cows, yleld at the morning, mid day
and afterncon milking 2nd, 3rd month of- lactation was

averaged 5.47, 4,13 and 3,19 kg and milking rate 1,73,



1.47 and 1,23 kg/min, The correlation coefficient between
milk yield and milking rate at 3 month time were 0,47, 0,40

and 0,35 respectively.

Danilchenko (1978) took forty Russian Simmental
cows and divided them in 2 groups. One group was milked
twice and other was milked thrice daily. Average milk
yield for Ist group was 4.8 kg for first milking, 4.4 for
second milking while for second group it was 3.8, 3.0
and 2,5, respectively. Milking rate for first group was
1.1 and 0.9 kg/min. for second group it was 0.8, 0.6 and

. 045 kg/min, Correlation between daily milk and milking
rate was 0.87 and 0,73 which was greatly significant. 1In
support to the above finding Swaid (1980) observed milking

rates in the range of 1,00 to 1.32 Xg/min. in 85 cross

bred cowsS.

Intra jugular injection of 20 IU oxytocin
immediately before milking Aid not affect the rate of
milk £low of slow milking cows but resulted in increase

in the rate of flow in some fast milking cows. However,

treatment cianges were small compared with difference in

rate of f£low between cows (Hupp et al , 1959).

sagi et al,(1980) injected different doses of

cocin (0.02, 0,05, 0,10 and 0,30 IU) intravenously to
oXy . * :

the milk £low rate. Regarding variation in doses
see
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there was much fluctuvation in milk flow, however, he

found 0,30 IU to be more effective,

Residual milk and its fat percentage

Gerster (1977) reported that the mode of
administration of oxytocin (intramuscular Vs subcutaneous)
had no significant effect on the amount of residual milk.
On the basis of literature and experimental results he
obtained, it was concluded that residual milk is a useful

guide for assessing the degree of milking out.

while working on crossbred cows and buffaloes
Hanpa et al.(1979) indicated that method of oxytocin
administration had no effect on the yields of residual

milk or its chemical composition.” In both species resi-

dual milk yield was not affected by milking time. Fat
percentage of residual milk -as higher than in normal
milk.

Gorewat and sagi (1984) injected five doses of

oxytocin vi® 0,5 IU, 1,0 IV, 1,5 IU, 2,0 IU and 3,0 IU

subcutaneously in Holstein Friesian cows, one minute

before machine attachment. After removal of normal milk
efo

10,0 IU of nxytocin were g
aAn additional 10,0 IU of oxytociu

iven via milk vein for measure-

ment of residual milk.

iven fifteen minutes later for estimation of residual
was giv

lk yield was slightly
they reported that mi
milk. Finally.
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higher for cows receiving 2,0 IU and 3.0 IU due to

reduction in residual milk.

Injection of oxytocin increases the fat percentage
of residual milk (Adams and Allen, 1948), Johansson(1949)
injected heifers, second to third lactation cows and
fourth to seventh lactation cows with 50 IU of oxytocin
after normal milking and milked again one to two minute
following the injection, The average quantity of resi-
dual milk obtained per cow in the respective groups were
0,67, 1.01 and 1,29 kg with the average fat percentages

of residual milk being 11,12, 13,06 and 12,76 respectively.

while working on Friesian and Jersey cows,

Swanson and Hinton (1951) observed that intra-jugular
injection of one ml of pitocin had increased the residual

milk. The average of all the residual milking was 3.85

1b milk containing 14,75 per cent butter fat but compara-

tively Jersey breea was having high percentage of butter

fat,

Donker et al.(1952) did their experiment on

monozygous twin heifers. Thev were brought to normal

in the second lactation by intravenous injections of

tocin after each milking to obtain the residual milk.
oxytoc
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The butter fat contents of the regular and residual

milks were 1.23 and 6.56 per cent respectively.

Koshi and Petersen (1955) injected 10 IU oxytocin
irtravenously in cows just after machine milking and
milked out after ten minutes. The mean yield of residual
milk was 1,7 1lb (range O.,1- 13,3 1b) and its percentage
of the total yield (percentage residual milk) was 11.3
(range 1,2=70,9) and its butter fat content 13,2 per cent

(range 5,1- 22,5%).

Moresover, Velitok (1963) reported that in cows
average fat content of cesidual milk was 10,02 % rang-

ing from 3+19,8 %. Daily injection of oxytocin for

five days brought an average increase of 6.6 % in milk

yield and 0.6 to 0,3 % in fat cor:ent,

Natzke and Schultz (1967) administered 10 IU

: t fat higher(P« ,01)
oxytocin in cows and observe. tha at was g <

in residual milk thaﬁ in normal milk and supported a

positive correlation (P 4 .01) between the normal and

residual milic.

Cam-oll et al, (1968) xepgrted that after normal

milking, intravenous injection of 10 IU oxytocin gives

rise to a significant increase in residual milk yield
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1n cows. Average values of residual milk in the oxytocin

treated and control group was 28.2% and 14,74.

Anderson et al.(1968) injected 20 IU oxytocin
subcutaneously to obtain residual milk., Milking time
for the residual milk was standardized to f£ive minutes.
The residual milk and percent residual milk had increased
when delay time was more than five minutes. The average
percent residual milk for cows was 16,86 and was higher
in low pcoducer than in medium producer. Oxytocin trea-
ted residuwal milk was also having an increased value of

fat percentage.

Ludri et al.(1982) injected 10 IU oxytocin
{ntravenously in eighteen sahiwal and thirty six Brown
Swiss x Sahiwal cross breds durin¢ peak lactation. Cows

re hand milked at 6,00 12,00 and 19,00 hrs. In Sahi-
we .

wals and crossbreds with daily milk sield of approximately

ioht and’ fourteen kg, residual milk mpemged 1ighte &5
e

and 16 21 % of total yield respectively., In all females

the amount bﬁc not the percentaye of residual milk was

correlated w:Eh total yleld (0.38-0,5%)« The amount

d vercentage of residual milk were independent of the
and perc

14 of alveolar milk. There was no correlation between
yie o

. —— . residual milk and milk let-down time.
the perc
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T
he rate of milk secretion was significantly lower in

the s
he morning than at mid-day or evening.

Al-cggam  and Hassan (1983) demonstrated that 20 IU
oxXytocin injection showed a significant increase in

residual milk yield and fat percentage.

Effect of Oxytocin injection on Fat content of pormal
milk '

In Murrah buffaloes (Parekh and Gangwar, 1968)
average fat content of normal milk was in the range of
6.53 to 7,70 %. But according to Albonica et al (1969)

it reached to 8,55 % by thirty first day of lactation.
Jurco and Frtus (1975) milked Czech Pied cows

twice daily at 12 hr. interval using 60 seconds, 40

seconds and 20 seconds udder preraration and no prepara-

tion. The milk fat percentage was 3,63, 3,56, 3,58 and

3,56 % respectively.

Dalaly gt al.(1976) analysed buffalo milk samples
collected fiam a private herd within the mousel area

and observel that average fat percentage was 8,28 %,

Dash et al.(1978) reported that fat percentage

o nepal mill of Erinns cathle was 5033 £ 0.12% ,

iet al.(1980) studied
percentage in buffalo milk, Forty five

the effect of environmental
son

cooling on fat



15

normal lactating buffaloes were grouped into group

I (control), Group~II (shower) and Group-III(wallowing),

It wag conducted in May-June as period I (hot and dry)
and July-september as period II (hot and humid). The
average value of fat percentage were 7&59; 7.65, 7.43,

7.98 and 7',70 respectively.

Sprain et al.(1952) injected 10 IU oxytocin to
cows for alternate fourteen days intervals through out
lactation., The butter fat content of oxytocin treated
milk was 0,25 per cent higher than normal one., Further
Donker et al,(1954) studied the effect of oxytocin on
milk production and fat percentage in milk, They took

one set of identical twin cows. One mate was used as a

control while oxytocin was administered to the other in
amounts varying from 3.0 to 1.5 IU per injectioﬁ just
after normal milking. The residual milk was removed.
The experimental animal produed 5,7% more milk and 5.6%
more butter fat compared to her mate. In contradiction
ndings further, in 1958, he reported that

to his own £*

. . _
oxytocin treacment was not having any effect on fat con

tent of milke.

In support of Donker's findings Jurco (1967),

injected 10 IU oxytocin in cows but did not observe any
nj
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Significant change in fat percentage in oxytocin treated
milk. Hynek and Coufalikova-Hatleova (1968) reported
that intravenous injection of 10 IU oxytocin had a signi-
ficant change in fat content of the milk. The average fat

content of normal and experimental milk was 1.6 =3.7% Vs
547-15.4 %,

‘Lane et 31,(1970) indicated that four successive
intravenous injections of 20 IU oxytocin at twenty minute
interval gave more fluctuation in fat contents, Milk fat
percent increased through the f£irst oxytocin treated sample

and then decreased to approximately the fat content of
milk obtained by normal milking process.

Graf et al.(1973) reported that oxytocin injection

cause an adverse effect on fat content of milk, that is,

fat content was decreased.

Sagi et _a_l,(1980) injectad 0,02, 0,05, 0,10 and 0,30
IU of oxytocin and demoustrated that 0,10 and 0,30 IU of

oxytocin was comparatively more effective for increasing

the fat content of milke While working on cews Hodgson

et al ,(1985) injected 50 IU oxytocin intramuscularly. The
—_— 2

oxytoctn significantly increased fat percentage,
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Ludri and singh (1987) studied the effect of 10 IU
oXytocin on milk fat yield. They reported that milk fat
yield was 0,35 + 0,01 and 0,38 *+ 0,03 kg in control and

and oxytocin treated groups.

Lactose

Albonica et 21.(1969) reported that in buffaloces
which were loose housed and fed on a balanced diet the
average lactose concentration was 4.4 %. Dalaly et al,
(1976) collected milk samples from forty-nine individual
buffaloes of a private herd and estimated milk lactose,

They reported an average value of 5,178, Similarly
Akhundov and Farzalieva (1979) obtained a value of 4,95%

for lactose in buffalo milk,

Ponce and Bell (1984) stated that lactose con-
centration in the milk of Holstein Friesian cows was

4.50 + 0,15 g/100 ml. According to tnem lactose and
sodium were having negative correlations.

Wheelock gt al,(1965) reported that after the

injection of oaytocin and removal of residual milk,
the milk obtained at next milking had decreased content

of lactose. They suggested that the decrease in lactose

content was due to a direct effect of oxytocin on the
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permeability of mammary epithelium. Linzell (1967)

did his experiment on fed and fasted goat and injected
50-400 mu oxytocin prior to each milking for complete

milk removal, After analysis of oxytocin treated sample
he got less percentage of lactose than in normal. Further,
he injected (2500 mu) and observed proportionally more
decrease in lactose content, Thereafter, in support of
these findings‘Linzell and Peaker (1971) reported a broad

spectrum view about the permeability of lactose through
alveolar membrane. A subsequent injection of 50-100 mu
oxytocin intravenously in goats and milked them hourly

got more or less same change in lactose content. Deshmukh

(1985) reported that in crossbred cows 10 IU of oxytocin

when administered intravenously resulted in decreased SNF

and lactose content of milk.

In contradiction to above reparts, Swanson and

Claycomb (1968) stated that 5 IU oxytocin injection did

not cause any change in lactose concentration. They

(swanson and 2laycomb, 1969) reported similar effects of

oxytocin in other study also of Holstein Friesian cows.

Sodium
Linzell (1967) studied the normal concentration

£ sodium in milk of fed and fasted goats and reported
o
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that values were 18 ¥ 1.5 meq/1 and 17 + 2,0 meq/l1,

Trespectively,

Albonica et g;l_.(1969) did their experiment on
buffaloes which were loose housed and fed a balanced diet,
They reported that on an average the sodium content in milk
was 45 mg/100 ml,

Saavedra et al,(1979) took monthly milk samples
from nineteen red and white and black and white Holstein
Friesian cows in first lactation., The normal sodium con-
centration was 47,5 mg/100 ml, Ponce and Bell (1984)

observed sodium content as 57,7 + 0,33 mg/100 ml in

Holstein Friesian and Zebu breeds.

Larsen and Werner (1984) analysed whole milk

and skim milk and obtained the sodium content in the
range of 0,042-0,046 %. Wheelock et al,(1965) reported

that injection of oxytocin had a considerable change in

sodium content of milk in the range of 46,9 to 74,8 mg/100

ml. Thereafter, they demonstrated that there was fluctua-
tion in sodium ontent in different quarters of the udder.

The increase in sodium content was due to an increase in

permeability of mammary epithelium.

Barry and Rowland (1953) observed that the

i ase in sodium concentration occured due to an in-
ncreas

e from blood plasma,

crease in entry of a transudat
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Linzell (1967) injected 50 -400 mu oxytocin in
goats prior to each milking for the complete removal of
milk. Further, he injected 2500 mu oxytocin which resulted
in more increase in sodium concentration. Thereafter, in
support of their own findings, Linzell and Peaker (1971)
injected 50-100 mu oxytocin in goats and got similar res-

ults as in previous experiment.,

Swanson and Claycomb (1968) took eleven pairs of

Holstein dry cows and injected 5 IU oxytocin intravenously
twice daily until parturition and reported no change in

sodium content of the milk from treated cows.

Potagsium

Albonica et al.(1969) took buffaloes which were

loose housed and fed through out lactation on silage of

Oats, Maize and Lucerne. The average p.tassium concentra-

tioﬁ of different samples was 139 mg/100 ml,

Sindhu and Roy (1974) reported that in buffaloes
potassium level €n milk ranged from 78 to 88 mg/100 ml,

In support of their own £indings Sindhu and Roy (1976)

further reported a value of 94,71 mg/100 ml for potassium

in normal puffalo milk.
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Ponce and Bell (1984) determined the potassium
content of milk in Holstein Friesian, Zebu and Crossbreds.
During a four year period potassium was determined in
monthly individwal milk samples. Potassium content in 3/4
HF x 1/4 2 cows was 166,1 + 0,85 mg/100 ml. They correla-
ted to potassium with different other milk constituents
and observed that there was positive correlation between

lactose and potassium,

Zaks et al,(1965) reported that a significant
decrease in potassium content occured on frequent milking
and was characteristic of freshly secreted alveolar milk.
These changes were more affective when very large dose

of oxytocin was given.

Wheelock et al.(1965) demonstrated that administra-
tion of oxytocin decreases the potassium concentration

in milk but the decrease was very less in comparison to

lactose. They also observed tha. when residual milk was

removed from right fore quarter only in second milking
right hind was raving more potassium content than right

fore quarter. Tne decrease in potassium content was due

to the decreage in permeability cf potassium from blood
o

plasma tc mammary gland.
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Linzell (1967) while working on goats reported
that decrease in potassium content in milk depends on
the strength of doses of oxytocin., Injection of 50-400
mu oxytocin prior to each miiking caused a decrease in
pot;ssium concCentration in milk than in normal milk. In
support of their own findings Linzell and Peaker (1971)
administered 50-100 mu oxytocin ig goat intravenously

and observed decrease in potassium content.

Chloride

Konrad et al,(1969) reported that average chloride
content.in cow milk was 152,2 mg per 100 ml, Davide and
pomingo (1971) observed that chloride concentration in
Carabao milk was in range of 64,60~ 107,6 mg/100 ml. Roy
and Yadav (1972) estimated chloride content in cows milk

and reported a value of 99,28 * 0,53 g per cent.

Alhonica et al.(1969) reported that in six

lactating buffaloes the chloride ‘content in milk was

71 mg/100 ml. sindhu and Roy (1976) obtained 98,86 mg/100

ml chloride in hgffalo milk. Larsen and Werner (1984)

stated that chlcglide concentration in skim and whole milk

was 0,088 - 0,097 %
Barakat et al ,(1969) determined the chloride
tent of fifty individual milk samples of buffalo,
contel

5 humen and thirty individual samples of cow
el

goat a
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After analysis they found that different milk samples

of cow, buffalo, goadt and human were having a mean
chloride percentage of 0,1055 + 0,015, 0,0657 + 0,006,
0.1717 + 0,019 and 0,0421 + 0,011 respectively. With
the help of "t" test they further reported that buffa-
lo milk was having lower mean chloride content than |
cows milk whereas human milk showed lowest mean chloride

content comparatively,

Wheelock et al,(1965) injected 20 IU oxytocin in
cows for the removal of.residual milk. They analysed
the milk in the next milking and got an Jincrease in the
content of chloride. They further suggested that in-

~ crease in chloride content was due to the direct effect

of oxytocin on the permeability of mammary epithelium,
While working on cows Natzke and schultz (1967) deter-

mined the cows milk composition in mastitis screening

test. The test sample had a significant increase in

chloride percentage (P£ 0,01 )

Linzell (1€67) emphasized on dlfferent doses of

oxytocin In his experiment he took fed and fasted

goats and _mj_ected 50-400 mu oxytocin prior to 9ach

milking for the removal of complete milk. He bhigereed

se in chloride content.
xytocin to see the effect of higher

- Upon further admini-
an increa

stering 2500 mu ©
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doses on milk composition and got very less variation

in chloride content, Thereafter, Linzell and Peaker(1971)
gave 50-100 mu of oxytocin intravenously in goats and
reported that there was a significant increase in chloride
concentration. Even 20 mu oxytocin was capable of causing
change in milk composition, however, the change was not

very significant.

Swanson and Claycomb (1968) injected 5 IU oxytocin
»
intravenously in eleven pairs of Holstein cows. They
analysed the milk but there was no change in milk composi-

tion.
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MATERIAL AND METHODS

Selection of animals

Twenty lactating Murrah buffaloes were selected
from the institute's herd. Prior to the experiment the
buffaloes had completed 46 to 193 days in lactation and
were on an average in 132 days of lactation. Previous
week's average milk production before the start of ex-
periment was 9,1 kg which in different animals ranged
from 4,4 to 13.0 kg, The details of experimental buff-

aloes are given below:

Sl., Animal No, of Days in lactation Previous week's
No, number lactation at the start of average milk
experiment . yleld(kg)
1. 377 8 149 4.4
2. 2203 6 127 9.4
3. 2312 6 156 8.6
4, 2329 4 169 7.0
5, 2434 5 135 7.8
6. 2465 5 156 6.8
8. 2702 3 147 Llel
9, 2829 % 193 11.0
10. 2839 ", 152 :0:
11. 2877 3 o ¢
2 186 8.3
12, 2886 & g B
13, 2930 2 107 .
2 83 12,3
14, 2941
2966 2 LI 8.1
13. 7002 ) 130 10.5
e - 2 75 10,5
17. 3024 : 145 10.5
18. 30 ) ; 14 £
19. 307 46 9.7
20, 3097 2

\
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Experimental design and Treatments

In replicated 4 block 5 x 5 Latin Square Design
experiments involving switch over, the buffaloes were
randomly distributed to 5 different treatments. Admini-
stration of no oxytocin, 1 IU, 3 IU, 5 IU and 10 IU of
oxytocin constituted the experimental treatments, T-1,
T-2, T-3, T-4 and T-5, respectively. The requisite
quantity of oxytocin (Sigma Chemical Co,, USA) dissolved
in 1 ml sterile saline solution was intramuscularly .
administered in the gluteal region followed by hand milk-
ing. Thereafter, 10 IU oxytocin was intramuscularly
administered following each milking and remilking the
animal after 1,5 to 2 min. to remove the residual milk
left in the udder after normal milking. The observations
were always taken during evening milking., To overcome
the effect of previous treatment an interval of 48 hours
was given in between each treatment assigned to indivi-
dual buffalo. Milk let-down time was recorded as the
time taken from the start of massage of the teats and
ﬁdder till the milk from alveolar cavities was let-down
in the cistern Y£ the quarter as judged by the engorge-
‘ment of udder md teats.

Milking time was recorded as the time taken from

the start of milking till the buffaloes were milked dry.

Average milking rates were calculated after dividing

the yield of milk by the time spent on milking including

strippings.
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Management of Animals

The buffaloes were housed under asbestos roofing
with sides open and were individually fed in stalls, They

were fed on a ration of green oats (Avena sativa) and

berseem (Trifolium alexandrium) fodder and concentrate

mixture. The green offered was ad. libitum but the amount
of concentrate mixture fed to individual buffalo was based
on their milk production as practised in the institute's
herd. The concentrate mixturewas fed at the time of milk-
ing . Free choice fresh tapwater to all the buffaloces
was offered twice daily at 9,00 AM and 3,00 PM, The buff-

aloes were hand milked at 5.30 AM and 5,30 PM by the expert

milker and the quantities of milk from individual buffalo

at each milking weighed upto the nearest of 50 g,

Regpresentative samples of normal and residual
milk were brought to the laboratory for analysis, Fat
on fresh 10,75 ml milk samples (Pruthi and Bhalerao,1968)
was estimated by Gerber's(ISI, 1958) method. For the
estimation of lavtose, sodium (Na"), Potassium (x*) ana

Chloride (C17), the milk samples were stored in freezer

at - 20% t11l1 analysis, Lactose in milk was estimated

by the volumetric method of Lane-Eynon (Anon, 1972),
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Sodium and Potassium in milk were estimated flame
photometrically according to the method of Have and
Mulder (1957), For the estimation of K' and Na* milx
samples were diluted with distilled water in 1:48 and
1:24 ratios, Tespectively. For the preparation of
standard curve, stock solution for the electrolytes

was prepared by dissolving 0.7456’and 0.584490f potassium

chloride and sodium chloride (BDH, Analar) respectively
in a litre of double glass distilled water. Working
Standérds of electrolytes ranging from 0,1 to 1.2 meq/ﬁ
at an interval of 0,1 meq were prepared by diluting 1,2,
3,4,5,6,7,6,59,10,11 and 12 ml of the stock solution in
100 ml of distilled water. Standards were read in a
systronics digital, flame photometer model-121 at a
constant air pressure of 0,5 kg/cm2 using indane gas

as a source of fuel. First the approprilate filter
(sodium and Potassium) were set in place and the inst-
rument was set io read zero and.100, respectively for
distilled water and the standard solution containing

1.2 meq. Subsequently, the rest of the standards were

‘read in the des~ending order of concentration.

The Flame Photometric readings against the
concentrations (meq/1) for Na* have been graphically
preéented in Fig.~I, and for K* in Fig.-2. Concentra-
tiéns of (Na¥) and (k') in milk were calculated using
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these graphs and were presented as mg/100 ml., Chloride

content of milk was estimated according to Anon(1964).

Statistical analysis of data was done according

to Snedecor and Cochran(1967), ror significant differ-
ences , the treatment averaces were compared by Duncan's
Multiple Range test. Values of fat, lactose, Na+, k"
and cl” in normal and residual milk were compared by

Paired 't' test.
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RESULTS

Milk let-down time, milking time and milking rate

The data on the effect of different doses of
oxytocin administration on milk let-down time, milking
time and milking rates have been presented in Table-1
and the ANOVA of complete data in Table-2, A perusal

of data indicates that milk let-down times decreased

a8 f:he amount of oxytocin administered increased., As

compared to T-1, where, no oxytocin was administered, the

milk let-down time was sicnificantly decreased (P4£ 0,01)
when 5 and 10 IU of oxytocin tvas administered. However,
the decrease in milk let-down times under T-2 and T-3
were not significant. The respective values of milk
let-down times under T-1, T-2, T-3, T-4 and T-5 were

196, 186, 154, 131 and 79 seconds.

The time spent on milking individual buffalo on
an average was 471, 478, 492, 475 and 436 seconds under
7-1, T=-2, T-3, T=-4 and T-5 respectively. The differen~

ces in milking times under different treatments were not
statistically significant.

The milking rates under T-1, T-2, T3, T-4 and

T-5 were 0066' 0.63' 00600 0068 and 0071 kg/min., reg-

peCtiVElYo compared to T-1, the changes in the milking

rates under different treatments were not statistically
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significant. put, the differences between 3 and 10 IU

injections were statistically significant,

Yield of normal milk, residual milk, total milk and
Rercent residual milk

The yields of milk obtained at normal milking

under T-1, T=2, T-3, T-4 and T=5 were 5,18, 5,05, 4,89,
4.94 and 5,19 kg, respectively (Table 3). These values
did not differ significantly (Table 4). sionificant
Period x Treatment interaction indicates that the buffa-

loes under different treatments during different periods
behaved differently,

The absolute amount of residual milk was almost
similar under different treatments and therefore, the
total milk yield and the percentage residual milk also
remained unchanged. The residual milk was 2,99, 2,88,
2,76, 2,94 and 1.8% under T-1, T- 2, T=3, T-4 and T-5

respectively (Table 4).

Fat, lactose, chl.:ride, sodium and potassium content

of normal milk

Data regarding the fat, lactose, chloride,
sodium and potassium content of normal milk have been

presented in Table 5 and the ANOVA of complete data in

rable 6. Compared to controls there was no difference
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in the fat per cent of normal milk when 1 (T-2) and

3 IU (T-3) of oxytocin was administered, kut at higher
dose levels i,e. 5 and 10 IU the fat percentage of milk
significantly (P4 0,05) increased. significant Period x

Treatment interaction indicates a differential behaviour
of buffaloes under different treatments during different

period. The respective fat percentages were Te7+ 7.8,

7.4, 8.2 and 8,2 under T-1, T-2, T-3, T-4 and T-S5,

The lactose content of milk under different
treatments was comparable to control values even when
different doses of oxytocin were administered. The minor
differences in the values of lactose under different
treatments were not statistically significant. Chloride
content of milk under T-1, T-2, T-3, T=4 and T-5 was
respectively 130,7, 140,7, 137.9, 147,5 and 165.1 mg/100
ml, (Table S5) when oxytocin was administered in doses
ranging from 1 to 10 IU it caused significant ( P£0,01)

increases in chloride content of milk compared to con-

trols., Similarly the sodium content of milk altered as

a result of oxytocin administration. The increases in

sodium content under oxytocin inf luence were highly

significant (P£0,01), Compared to control (43,8 mg/

100 ml) the sodium content of milk was 50.9, 54.9, 53.1

and 65.2 mg/100 ml under T-2, T-3, T-4 and T-5, respecti-

vely. There was a significant (P« 0.01) period effect
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. + -
on both (Na and C] ) the constituents of milk which also
reflected in significant (P£0,01) Period x Treatment

interactions,

The potassium content of milk as a result of
oxytocin administration significantly (P« 0,01) decreased.
The respective values were 129.6, 114.,6, 115.8, 110,6 and

111.9 mg/100 ml under T-1, T™2, T-3, T-4 and T-5, respecti-

vely. Like sodium and chloride, the potassium content of

milk also varied significantly (P«£0.,01) during different

periods of the experiment,

Fat, lactose, chloride, sodium and potassium content
of residual milk

The relevant data has been presented in Table-7
and the ANOVA in Tabie—é. Though the fat content of resi-
. dual milk during different periocds of experiment varied
significantly (P~0,01) like that oc normal milk, but
there was no significant difference in the fat % of resi-
dual milk in different treatments. Under T-1, T-2, T-3,

T-4 and T-5, the fat percent was 13.8, 13,7, 13,2, 14,2

and 14,0,respectively.
The lactose content of residual milk under T-2

and T-3, where 1 and 3 IU oxytocin was administered for

milk let-down, was significantly (PL0.0S) higher than

T-1, where no oxytocin was administered.
s the lactose content did not differ significant-

In other treat-

ment group

ly.
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The chloride, sodium and potassium content of
residual milk under all the treatment groups irrespective
of whether oxytocin or no oxytocin was injected remained
similar. There was significant ( P£0,05) period effect
on the sodium and potassium content of residual milk, which

reflected in significant (P4 0,05) Period x Treatment in-

teraction in sodium content but not in potassiun,

Comparison of normal and residual milk

A comparison of the composition of normal and
residual milk under different treatments has been presen-
ted in Table 9, The values of different constituents
within the group have been compared by Et‘ test, It is
evident from the data that the fat content of residual
milk under all the treatments was significantly (P<£0,01)

higher. The lactose content of residual milk was signifi-

cantly (PZo.0l) lowered under all the treatments. The

chloride content of residual milk’'was higher than that of

normal milk under T-1, T-2, T-3 and T-4 but not in T-5,
The differences uyder T-1 and T-2 were highly significant

(p£0.01), where gs under T-3, the differences were signi-~

ficant at 5% level only. Under T-4 and T-5 there was no

significant difference.
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The sodium content in residual milk was hicher
than that of normal milk under all the treatments, With
the exception of T-5, where the differences were not
statistically significant in rest of the treatments, the

differences were highly significant (P£0,01),

‘ The potassium content of residuzl milk was
always lower than that of normal milk but the degree of

significance differed in different treatments.
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DISCUss ION

In order to find out the effect of exoyenous
administration of different doses of synthetic oxytocdn
on milk let-down response, milking rate and conposition
of milk in buffaloes planned experiments were conducted,

The results have been presented earlier under RESULTS,

Highest milk let-down time of 196 sec., was obser-
ved in buffaloes of control yroup where no oxytocin was
administered. Thege let-duwn times; are higher than the
average values reported for cows by Lohr and Troger(1977)
and confirm the report of Aliev (1969) and Ludri (1980)
who reported higher milk let-down times in buffaloes than

in the cows. Administration of oxytocin in doses ranyging

from 1 to 10 IV resulted in a dose dependent responge of
milk let-down time wherc the let-down times decreased as
the dose of oxytocin increased. Bilek and Janvosky(1956)
and Barowicz and Grega (1982) obs.rved similar effects
of thic dose of oxytocin on milk let-down time in cows.
Thind and Gangwar (1974) injected 20 IU of oxytocin in
Murrah buffaloes »nd obtainced less milk let-down times
than the controls.,

The time spent on milkiny the buffaloes was not

significantly influenced by the different doses of oxyto-

cin,however, the milkiny times decressed by 3 and 10 2y
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of oxytocin administration. Thind and Gangwar (1974)
observed shorter milking times in buffaloes when 12,4
IU oxytocin was administered intramuscularly., Morag
(1968) injected 5 IU oxytocin in ewes before milking
and observed that the milking time of oxytocin treated

ewes was less than the controls,

The milking rates of oxytocin treated buffaloes
were not significantly different from the controls but

10 IU oxytocin gave highest milking rates and these
were significantly different from the 3 IU dose. Sagi

et al.(1980) injected different doses of oxytocin and

observed that there was much fluctuation in milk £low

under different doses, Hupp et al.(1959) injected 20 IU
oxytocin intravenously before milking and did not £ind

any effect on milk flow of slow milking cows,

The yield of milk obtained at normal milking was
similar to controls in all oxytocin treated groups.

This means that gyvtocin injection has not adversely

affected the yielg of milk. The absolute and relative

amounts of residual milk were also not influenced by the

oxytocin treatment, The values of residual milk in these

experiments are similar to those reported by Ludri(1980)
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and were not influenced by the oxytocin treatments for
milk let-down as reported by carroll et al,(1968) in

Cows. since the residual milk ig g useful guide for ass-

essing the degree of milking out (Gerster, 1977), the
results indicate that in all the treatment groups milking

was effectively performed.

Oxytocin treatment at higher dose levels of 5 and

10 IU significantly increased the fat content of milk but
at 1 and 3 IU levels, the fat content was comparable to
controls, This means that at high dose levels oxytocin
may increase in the fat content of milk in buffaloes
also as reported by Sprain et al.(1952), Hynek and
caufalikova- Hatleova (1968) and sagi et al (1980) in
cowé.

The lactose content of control and oxytocin
treated buffaloes was almost similar and was not in-
£luenced by the amount of oxytocin injected. Swanson
and claycomb (1968) stated that 5 IU oxytocin did not

cause any change ¥a lactose concentration in cows,

However, there are reports (Linzell, 1967; Linzell and

Peaker, 1971; Deshmukh, 1985) which suggest that oxytocin
administration alters the permeability of mammary epi-

thelium so that lactose content of milk decreases.
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The soddum and ehilor e goutent of milk of
oxytocin treated buftaloen was hivhior than the vontroln,
oven att 1 10 doae lovel oxytogln wan very effective lu
Iucroasloy Lthe sodfum amd chior fide vontent of ik, Thoae
verulta on buftaloes avre in cont trmdty with the indings

ob Lingell (1907) aml Lifngell and Poaker (1971) who obanr=

Ved  that oxytoudn war very efioat ive du increasing the
anddum and chlordde vontent of milk aven in very low doses.
In hiuh donen (Wheeloch oy gl, 1964%)  axytouin def inftely
allored the sodduw content. of wilh,  They desaor bed {hean
chanden dn sodlum and chilor lde vontent of mlik due to the
Wirect oftect of oxytocdn on the permeabildty of mammaty
epitheliww, In contrast the polanafum gontent of milkh JUn
oxytocln treated bultaloes was slyniticantly decreased n
all the treatnmenty, lrvenpoetive ol dose lavels, gimilav
changes in potassiun conteat of milk after oxyteadn ad-
windetration have beon reported by Zaks g al,(1ved),

Llugell (1967) and Lingetl and Veaker (1971),

The tat content of resldul milk wan always hluher

than the normal milk as toported by different workers

(Koshid and Petorsou, 1Oy Velitok, 1963; Natwhe and

wohulty, 1967 Ludet, top) dn ouow and bulfaloes and wan

ot Jud luntioed by the trevatanont,
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The lactose content of residual milk f£luctuated
in different treatments and did not reflect to any
definite trend., The values of lactose content of resi-
dual milk were always lower than the potassium content.
The sodium and chloride were always higher in residual
milk than in the normal milk. When the milk composition
data on normal and residual milk within the treatment
groups was compared by using ‘'t' test it was observed
that, irrespective of the dose level of oxytocin injected
for milk let-down the lactose and potassium content of
residual milk was always lower than the normal milk and
the fat, chloride and sodium content were higher, These
results indicate that whatsoever changes are brought

about by oxytocin at the mammary epithelium level are

immediate and reflect directly into the compositional

changes in milk,
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3.

SUMMARY

In the first chapter of this thesis importance
of the problem on which the research has been
carried out, is clearly defined.

An uptodate review on the effect of oxytocin

on milk let-down response, milking rate and milk

composition has been presented,

The studies were conducted on 20 lactating

Murrah buffaloes which had completed on an avera-~
ge 132 days in lactation and were yielding an
average 9.1 ko milk/day.

In replicated 4 block 5 x 5 Latin Sguare Design
experiment jnvolving switch over, the buffaloes
were randomly distributed <o 5 different treat-
ments.

Administration of no oxrtocin, 1 IU, 3 ZU,

5 IU and 10 IU of oxvtocin comstituted the ex~
perimental treatments T-i, T2, T-3, T-4 and T-5,
respectively.

The requisite quantity of oxvtocit (sigms Chemical
Co., UsA) ir 1 ml sterile salipne soiutian was
administered intramuscularly followed Ty nanc
milking. Residual milk was wizhdrawn with tae

help of 10 IV oxytocin and remilkine the aniAs..
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The buffaloes were hand milked by an expert
milker at 5,30 AM and 5,30 PM daily. The
observations were always taken during evening
milking. To overcome the effect of previous
treatment an interval of 48 hr. was given in

between each treatment,
The buffaloes were housed in a shed with
asbestos roofing and were fed on a balanced

ration of concentrate mixture and green Berseem

(Trifolium alexandrium) and Oat (Avena sativa)

fodder.

Homogenous samples of normal and residual milk
from individual buffalo were collected and the
standard methods of analysis were followed with-

out any changes in the recommended procedurese.

The following results were obtained:

Higher milk let-down time was observed in
buffaloes of control group where no oxytocin
was administered which decreased as the amount
of oxytocin increased. Compared to controls,
the decreases in let-down time in 1 IU and 3 IU

gnificant but in 5 and 10 IU
P£L0,01),

groups were not si

groups these were signifiCanﬁb(
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Compared to controls the milking time and
milking rates were not influenced by oxytocin

treatment,

The yields of milk obtained at normal milking,
residual milk and total milk were similar to

controls in all the treatments.

There was a significant ( P« 0,05) increase in
the fat content of milk when 5 and 10 IU of
oxytocin was administered for milk let-down.

Lower doses did not affect it.

Lactose content of milk remained similar under

all the treatments and was not influenced by

the amount of oxytocin injected,

Oxytocin administration in doses ranging from

1 to 10 IU caused significant (P 0,01) increase
in the chloride and sodium content of milk where-
as the potassium significantly (P 0,01) decreased,
Residual milk of control and oxytocin treated
buffaloes contained similar percentage of fat,
Oxytocin had a varied influence on the lactose
content of residual milk.

The sodium, chloride and potassium content of
residual milk under all the treatments irrespecti-
ve whether oxytocin: or no oxytocin was injected

remain similar.
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When the comparison of normal and residual milk
within the same treatment groups was conpared by
't' test, it was evident that the fat, sodium
and chloride content of residual milk under all

the treatments was significantly higher (P2£0.01),
However, there was a significant decrease in

lactose and potassium content of residual milk.,
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CONCLUS IONS

In balanced experiments, 20 lactating Murrah
buffaloes were fed on a balanced ration of concentrate
mnixture and green fodder. There were 5 treatments viz.
no oxytocin, 1 IU, 3 IU, 5 IU and 10 IU oxytocin admini-~

.

stered intramuscularly. administration of oxytocin

decreased milk let-down time in a dose dependent manner

but the milking rates were not affected. Oxytocin did
not affect the yield of milk, however, with 5 and 10 IU
of oxytocin the fat content of milk was increased,
Doses of oxytocin ranging from 1 to 10 IU resulted in
an increase in sodium and chloride and a subsequent
décrease in potassium content of milk, In buffaloes
the lactose content of milk was not decreased as a
result of oxytocin administration. Residual milk from
control and oxytocin treated buffaloes contained higher
concentrations of fat, sodium and chloride and lower
concentrations of lactose and potassium., Based on the
milk let-down response, milking rate, milk yield and
its composition regarding fat, sodium, chloride, lactose

and potassium it appears that in buffaloes 1 IU of
synthetic oxytocin is sufficient to cause milk let-down
with the minimal changes in the normal composition of

milk.
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Table 1 : Effect of different doses of oxytocin on
milk let-down time, milking time and
milking rate.

Attributes TREATMENTS

T-1 T=2 T=3 Tel T-5 .0, at
(cont~ (1 IU) (3 IU) (5 IU) (10 IU) 5% level
rol)

Milk let-down 196 186 154 131 79 51
time(Seconds) #48  #53  #38  +32  +20

Milking time 471 478 492 435 436 " s
(Seconds) +112  #113  #116 +105  +63

. 7 0
Milking rate 0,66 0,63 0,60 0.68 0,71 0.1
Kg/Min. . +0.15 +0.16 +0,16 +0,17 +0.17
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Table 2 : Summary of ANOVA of complete data on milk

let-down time, milking time and milking

rate,
Souice of d.f. Mean sum of sguares
variation

Ade Milk let-down Milking Time Milking rate
time
Between 3 12899,7967 87650,8900 00,0545
squares
Between 4 7625,6000 22664,1175 0.,0207
periocds
*® *
Between 4 45437,5750 12905,0650 0,1419
Treatments
Period x 16 6467.7038 30309,6913 0,0327
Treatment
Error 72 6658,4639 58084,4529 0.0258
** significant at 1 % level



Table 3 + Effect of different doses of oxytocin on
yield of normal milk, residual milk, total

milk and percent residual milk.
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Attributes TREATMENTS
T-1 T-2 T-3 T-4 T-5
(control) ( 1 IU) (3 IU) (5 IU) (10 IU)
Normal milk 5,18 5,05 4,89 4,94 5.18
yield(kg) +1,32 1,25 #1,19 +1.,17 +1.23
Residual milk 160 150 140 150 100
yield (kg) +98 +88 +62 +79 +24
Total milk 5,34 5,20 508 5.09 5.28
yield (kg) 1,28 +1,22  #1,20  #1,22 41,26
Residual milk 2499 2,68 2,78 2,94 1.89
(%) +2,68 +1,68 #2,27 +2,04 +0,52




Table 4 :

sSummary of ANOVA of complete data on normal

milk, residual milk, total milk and percent
residual milk.

Ja

Source of d.f. Mean sum of gquares

variation Normal milk Residual Total milk Percent
yleld milk yield residual

yleld milk yield
% % * % * * %

Between 3 9,5491 402534,6667 6,1327 413,3222

squares

Between 4 1.9965 45393.5000 2,3489 86,4409

reriods

Between 4 00,3615 10018,5000 0,2925 71.3289

treatments

Period 16  1.9498  103566.6250 1.8853 58,7969

X Treatment

Error 72 00,8141 79569.0556 11,7067 53,7983

*

* *

significant at 5% level

significant at 1% level
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Table 5: Effect of different doses of oxytocin on fat,
lactose, chloride, sodium and potassium
content of normal milk.
Atrributes Treatments C.D.
) T-1 T=2 T=3 T-4 T=5 at
(control)( 1 IU) (3 IU) (5 IU) (10 IU) 5% level
Fat % 747 7.8 704 8,2 8.2 - 0.5
1.8 +1,8 +1,7 1,9 +1.9
Lactose % 547 6.1 5.9 6.2 6.1 -
+1,3 tlo4 t1.4 tlo4 t104
ChLoride 130,7 140,7 137,9 147.,5 165,1 4,8

(mo/100 ml) $29.9 #32.4 #3108 £34.2 #38.6

Sodium 43,8 50,9 54,9 53.1 65.2 242

(ing/100 m1) £10,2  #11,7  +12.6 12,3 +15.2
Potassium 129.6  -114,6 115,8 110.6 111.9 9.8
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Table 6 :+ gummary of ANOVA of complete data on fat,
lactose, chloride, sodium and potassium
content of normal milk.
Source of a.£. Mean sum of sguares
variance Fat Lactose Chloride sodiun Potass-—
: ium
* %k Y% % * &
Between 3 23,6535 0,8846 479,8262 77,7317 20,8630
squares
* * * % ’ * %
Retween 4 B,3165 0,9738 2784,4645 323,8406 1150,9381
periods
* * K ¥ % * %
Between 4 2,1564 00,6943 3393,1613 119, 5584 1157.3006
treatments
* %k * * %* %
Period x 16 2,5505 0,6980 1115,4544 129,9735 254,3994
Treatment
Error 72 0,7253 0.4782 56,8825 12,2718 244.4880

* gignificant at 5 % level

** gignificant at 1 % level
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Table 7: Effect of different doses of oxytocin on
fat, lactose, chloride, sodium and potassium
content of residual milk,

Attributes TREATMENTS C.D. at

T-1 T=2 T=3 T4 T™=5 S% level
(control) (1 IU) (3 IU) (5 IU) (10 IU)

Fat % 13,8 13,7 13,2 14,2 14,0 -
+ 3,2 +3,3  #3,1  #3,4 3.3

Lactose % 4,9 5.3 5.1 5.2 4,9 0,3
actos +1,1 *1,2 41,2 1,2 .1
Chloride 152,4 157.9 151.,6  154.3 160,5 -

(mg/100 ml)  +35,4  +36,6 #35.0 #35,9 +37.6

Sodium 68.8 69.8 68.3 70.1 71.8 —_—
(mg/100 ml)  +16.1 +16.2 +15,8 £16.3  +l6.9

Potassium 105,9 107,7 103.8 104,2 102.0 e
(mg/100 ml) +24.4 +24,9 24,1 :24.0 :23.5
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T .
able 8: Swunary of ANOVA of complete data on fat,
lactose, chloride, sodium and potassium
content of residual milk.
Source of 4a.f. Mean gum of gguare
Variation
: Fat Lactose Chloride Sodium Potassium
* .** * * %
Between 3 36,3556 0,2259 348,7169 440,9771 945,3333
squares
* % %* *

between 4 61,6324 0,4359 6556,8258 414.9656 645,2663
periods
Between x

4 3,0666 0,7327 674,7063 38,0264 147,0955
treatwents

*

Period x 16 8,7112 0,2827 335,2029 262,4622 83,0873
Preatments
Error 72 12,9424 0,2912 79569,0556 145.1695 192.2469

* gignificant at 5% level

*x* gignificant at 1 % level
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Table 9 1 Comparison of fat, lactose, chloride, sodium

and potassium content of normal and residual

milk.
_ Attributeg TREATMENTS
T-1 T=2 T=3 T=4 T=5
* (control) (1 1IU) (3 IU) (5 IU) (10 IV)
Normal Milk 7.7 7.8 7.4 8.2 8,2
Fat% :1‘8 tlos :107 1'1.9 tlog
Residual Milk 13,8 13,7 13,2 14,2 14,0
+3,2 $3.3  #3,1 3.4 43,3
* % % e % % * %
value of 't' 8.3 6.4 8.8 5.6 661
Lactose% Normal Milk 5.7 6.1 5,9 6,2 6.1
+1.3 +1,4  +1,4 +1.4 +1.4
Residual Milk 4,9 5.3 5.1 52 4.9
+1,1 1,2 #1,2 1,2 #l.1
* % %* % * Kk * %k %%k
value of 't' 5.2 3.7 5,9 4,8 6.9

Chloride Normal Milk 130,7 140,7 137,9 147,5 165,1
g +29,9 +32,4 +31,8 +34,2 +38,6
(mg/10V - - = .8 e

ml) Residual Milk 152,4  157,9 151,6  154,3 160.5
$35.4  +36,6 #35,0  $35.9 37,6

* %k * % »*

Value of 't' 3.5 2.9 2,5 0,5 0,5
sodium Normal Milk 43,8 50,9 54,9 53.1 65,2
(mg/ +10,2  #11,7 #12,6  #12,3  +#15,2
100 ml)

Residual Milk 68,8 69,8 68,3 70.1 71,8

+16,1  +16,2 #15,8  #16,3  $16.9
xR * %k * % * K
value of 't' 3.1 5.9 4,8 7.1 1.4

P ium Normal Milk 129.6 114,6 115.8 110,6 111.9
<$§3§So ml) +29.9 +26,4 +26,7 +25.5  +26,1

dual Milk 105,9  107,7 103,8  104,2 102,0
o +24.4  +24,9 #24,1  #24,0 £23.5

LA *k * *

Value of 't' 6.9 1,5 3.7 2.4 2.1

* significant at 5% value of gt

** gignificant at 1% value of 't'
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