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* 

It is said that :-

BEFORE YOU CAN SOLVE A PROBLEM YOU MUST 

FIRST UNDERSTAND IT * 

However, rrr:t 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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INTRODU:TION 

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 

alveoli 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

dual animal and hence can be a suitable indicator of 

the completeness of milking. 

It has 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 Trager, 1977). The problem of delayed 

milk let-down in buffaloes sometimes is so acute that 

it results in complete failure of rnilk let-down in 

some of the cases. Under such circumstances the animals 
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are milked with the help of oxytocin. Exogenous 

oxytocin when administered to cows (Wheelock .m:, 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, 1974J Gangwar and 

Gupta, 1975), no infonnation on the effect of different 

doses of oxytooin on composition of milk is available. 

The present investigations were planned with a 

view to study the effect of different doses of synthetic 

oxytooin on the milk let-down response, milking rate and 

milk composition. Since buffalo is a nervous animal, 

the injections of oxytocin were given intramuscularly 

to avoid wmecessary stress on the animal at the time of 

milking. The results of these studies are expected to 

yield information of practical utility to the dairy far­

mers as well as basic information on the compositional 

aspect of milk. 
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REVIEW OF LITERA TlF E 

!:!.ilk let-down time 

Major portion of milk present in the udder comes 

out from the alveoli and small ducts by the activation 

of a neurohormonal 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-

nalirie in the blood which prevents the muscle contraction. 

Theuletting 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). 

They 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 prcduction due to incomplete let-down. 

Bilek and Dalezalek (1954) emphasized the need 

for the preparation of udder where they noticed that the 

Of udder by warm water for 2 minute before milk­
washin9 

1 minute before stripping cause a significant ing and 

increase in milk yield and butter fat percentage. 



4 

Aliev (1969) demonstrated that the latent period 

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

buifalo~s average latent period was varying from 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 buffaloes(Aliev 1971). 

Gupta et .21:.(1974) observed that the early and 

late weaned buffaloes take 133 - 172.S and 84.6 - 100 

seconds, respectively for average milk ejection. In 

variation of milk ejection time, the milker also has 

an appreciable contribution. Dash .et. .a.J..(1976) indica­

ted that milk ejection time increased alongwith an 

increase in telllPerament 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 

c1979) also reported a significant correlation of 0.79 

bP.tween temperament score and let-down time. 
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Gangwar (1976) divided 15 murrah buffaloes in 

3 groups viz1 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 nanage­

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 Treger (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 00 the dose effect of oxytocin on let-down time. 

They injected o.os ru oxyt.ocin intravenously in cows and 

obtained slight decrease in the latent period. By increa-

sing the dose of oxytocin fr.om o.os to 2.0 ru, the let-
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down time was decreased. In support of their findings, 

Danker (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). 

Sagi~ alh(l980) 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. 

o.os, 0.1 and 0.20 IU and concluded that 2.0 IU was more 

effective in cows. 

Chandiramani ~ sJ:.(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 miniJilum dose of 10 IU oxytocin for once 

daily milking was found to be more adequate. 

Caruolo (1971) reported that milk production 

f exogenous oxytocin injection is dependent response o 

. . nt of oxytocin administered and intensity both on amci.. ... 

of the. f'Uckl~ng. 
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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 weanP.d (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 affect.; milking time. In their 

experiment Czech P icd cows from a herd were milked 

twice dail~at 12 hr. interval using 60 sec., 40 sec. 

and 20 sec. IJdder preparation period or no preparation. 

The milk.'!._ug times were 221, 241, 250 and 267 seconds, 

respectively. 
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Morag (1968) injected 5 IU of oxytocio 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

five cows revealed that at mean milk yiel1 of 10.11 1 

and mean duration of milking 11.5 min. ~he average yield 

per minute wcs o. 97 1 and mean maximum yield/min. was 

1.41 1. The correlation coefficients (r) between average 

yield/rl"Lin. and -m::ximum yield I min. were 0.520, 0.758 

and 0.681 t~pectively. 

solovev ~nd La~avskaya (1974) reported that milk 

yield and milking rate had a significant correlation. 

For hundred Russian cows, yield at the morning, mid day 

and afternUe>n milking 2nd, 3rd month of lactation was 

averaged 5 •. 47, 4.13 and 3.19 kg and milking rate 1. 73, 
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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 s immenta l 

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.B kg for first milking, 4.4 for 

second milking while for second group it was 3.8, 3.u 

and 2.s, respectively. Milking rate for first group was 

1.1 and 0.9 kg/min. for second group it was 0.8, 0.6 and 

0!.5 kg/min, Correlation between daily milk and milking 

rate was 0.87 and 0.73 which was greatly significant. In 

support to the above finding Swaid (1980) observed milking 

rates in the range of 1.00 to 1.32 kg/min. in 85 cross 

bred cows. 

Intra jugular injection of 20 IU oxytocin 

immP.diately before milking nid not affect the rate of 

milk: flow of slow milking cows but resulted in increase 

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

treatment ci:dnges were small compared with difference in 

rate of flow between cows (Hupp ~ .21 , 1959). 

S i et al (1980) injected different doses of 
ag --· 

in ( 0 U- 2 o 05, 0.10 and 0.30 IU) intravenously to 
()XytOC 4 I • . 

t Regarding variation in doses 
see the milk flow ra e. 



there was much fluctuation in milk flow, however, he 

found 0.30 IU to be more effective. 

Residual milk and its fat percentage 

10 

Gerster (1977) reported that the mode of 

administration of oxytocin (ifltrarnuscular 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 

Hanna ~ il• (1979) indicated that method of oxytocin 

administration had no effect on the yields of resid1.al 

milk or its chanical composition. In both species resi­

dual milk yield was not affected by milking time. Fat 

perc~ntage of residual milk ·_•as higher than in normal 

milk. 

Gore-..:.t and sagi ( 1984) injected five doses of 

oxytocin vi~~ o.s IU, l.O ru, 1.s ru, 2.0 IU and 3.G ru 

subcutaneously in Holstein Frie5ian cows, one minute 

before machine attaclunent. After removal of normal milk 

Of 
.,_ ....rt.ocin were given via. milk vein for mea.sure-

10.0 IU A.I• 

rnent 
of residual milk. An additional 10.0 IU of oxyto1...ii• 

was given fifteen minutes later for estimation of 

they reported that milk yield was 
milk. Finally, 

residual 

slightly 



hi9her for cows receiving 2.0 IU and 3.0 IU due to 

reduction in residual milk. 
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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 

O.Q7, 1.01 and 1.29 kg with the average fat percentages 

0 £ 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 nil of pitocin hac'l increased the residual 

milk. The average of all the residual milking was 3.85 

lb milk containin9 14.75 per cent butter fat but compara­

tively Jersey breea Wds naving high percentage of butter 

fat. 

!Jonker~ 2.J:,(1952) did their experiment on 

monqzygous twin heifers. Ttle~' were brought to normal 

nd lactation by intravenous injections of 
in the seco 

ft each milking to obtain the residual milk. 
oxytocin a ez-



12 

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 ru oxytocin 

il"travenously in cows j~t after machine milking and 

milked out after ten minutes. The mean yield of residwl 

milk was 1.7 lb (range 0.1- 13.3 lb) and its percentuge 

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 u.1- 22.s~). 

More-over, Velitok ( 1963) reported that in c:ows 

average fat cont~nt of r~~idual milk was 10.02 % rang-

j_ng 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 o.a ~ in fat cor.~ent. 

Natzke and Schultz (1967) administered 10 IU 

and observ~ that fat was higher(Pc:::: .Ol) oxytocin in cows 

d l mil'k tha~ in normal milk and supported a 
in resi ua 

positive cor;·elation (P £.. •. oi> between the normal and 

residual miD;. 

ca:...:oll § al. ( 1968) x:epc:irted that after normal 

milking, intravenous injection of 10 IU oxytocin gives 

i ·nificant increase in residual milk yield 
rise to a s Y 
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in cows. Average values of residual milk in the oxytocin 

treated a d n control group was 28.?~ and 14.7~. 

Anderson~ al,(1968) injected 20 IU oxytocin 

subcutaneously to obtaiu residual 111i1K. t-lilking time 

for the residual milk was standardized to five 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.,8' and was higher 

in low p.toducer than in medium producer. Oxytocin trea-

ted residual milk was also having an increased value of 

fat percentage. 

Ludri ~ al.(1982) injected 10 IU oxytocin 

intravenously in eighteen sahiwal and thirty six Brown 

Swiss x Sahiwal cross breds durinr peak lactation. Cows 

were hand milked at 6 •. oo, 12.00 and 19.00 hrs. In Sahi9'. 

wals and crossbreds with daily milk field of approximately 

d
·f t 

0 
J<g residual milk averaged 17.54, 8 0 8 

eight an our ee , . 

and 10.21 ~ ~£ total yield respectively. In all females 

the amount b1.&.:. not the percentaye of residual milk was 

lated W
-th total yield (0.38-0.59). The amount 

corre • 
• tage of residual milk -. .,ere independent of the 

and ;:>en.en 

yield of alveolar milk. 
There was no correlation between 

the percentc..;ie of residwl milk and milk let-down time. 
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The rate of milk secretion was significantly lower in 

the morning than at mid-duy or evening. 

;,1-"c.:;9um and Hassan (1983) demonstrated that 20 ru 

oxytocin injection showed a significant increase in 

residual milk yield and fat percentage. 

Effect of O?tytocin 1n1ection on Fat content of normal 
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 ~al .(1969) 

it reached to a._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 pre~~ration and no prepara-

tion. The milk fat percentage was 3.63, 3.56, 3.58 and 

3.56 % respectively. 

DalatY ~ ~.(1976) analysed buffalo milk samples 

collected fl.. .All a private herd within the mousel area 

and observ~"' that average fat percentage was a.2s %. 

Dash et al,(1978) reported that fat percentage --
of normal milk of H:3riana cattle was 5._33 ! 0.12 % • 

O) studied the effect of environmental 
Soni et al.(198 -- tac•e ;in buffalo milk. Forty five 
cooling on fat percen ~ 
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normal lactating buffaloes were grouped into group 

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

It was conducted in May-June as period I (hot and dry) 

and July-September as period II (hot and hwnid). The 

average value of fat percentage were 7.59~· 7.65, 7.43, ,_. . 

7.98 and 7.70 respectively • 

.Sprain fil al.(1952) injected 10 IU oxytocin to 

co\.,rs 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 

Danker fil _a!,(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 injection just 

after normal milking. The residual milk was removed. 

The experimental animal prodi...:ed 5."' more milk and s •. 6% 

more butter fat compared to her mate. In contradiction 

to his own f::-~1dings further, in 1958, he reported that 

oxytocin tr~~ent was not having any effect on fat con-

tent of mi 1k. 

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

ed lo IU oxytocin in cows but did not observe any 
inject 
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significant change in fat percentage in oxytocin treated 

milk. Hynek and Coufalikova-Hatleova (1968) reported 

that intravenous il:ljection of 10 IU oxytocin bad a signi­

ficant change il:l fat content of the milk. The average fat 

content of tlormal and experimental milk was 1~6 -3. '7'X vs 

s •. 1-1s.4 ex., 

Lane~ a!.(1970) indicated that four successive 

intravenous injections of 20 IU oxytocin at twenty minute 

interval ~ave more fluctuation il:l fat contents. Milk fat 

percent increased through the first oxytocin treated sample 

and then decreased to approximately the fat content of 

milk obtained by nonnal milking process.._ 

Graf ~ !1:•(1973) reported that oxytocin injection 

ca1,15e an adverse effect on fat content of milk, that is, 

fat content was decreased. 

Sagi~ !1:,(1980) inject~ 0.02, o.os, 0.10 and 0,30 

IU of oxytocin and demoustrated that 0.!.10 and 0.30 IO of 

oxytocin was a~IJIP&ratively roore effective for increasing 

f tent Of milk. \Jhile workinQ on oows Hodgson 
the at con • 

~ sj.( 1985) injected 50 IU oxytocin intramuscularly. The 

i i ficantly increased fat percentaQe~ 
oxytoc.tn s 9Il 

,. 
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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 + O._ul and 0.38 ! 0 0 03 kg in control and 

and oxytocin treated groups. 

Lactose 

A lbonica ~ .s1 . ( 1969) reported that in buffalo es 

which were loose housed and fed on a balanced diet the 

average lactose concentration was 4.4 %. Dalaly ~ ,2l. 

(1976) collected milk samples from forty-nine individual 

buffaloes of a private herd and estimated milk lactose. 

They reported an average value of 5.17'(.. 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 Friesi.an cows was 

4.80 ~ o.1s g/100 ml. According to tnem lactose and 

sodium were having neg~tive correlations. 

Wheeloc;,'!t~s.1·(1965) reported that after the 

injection of o;;:ytocin and removal of residual milk, 

the milk obtained at next milkj ng had decreased content 

of lactose. 
They suggested that the decrease in lactose 

d ue to a direct effect of oxytocin on the 
content was 
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permeability of mammary epitheUUm. Linzell ( 196 7) 

did his experiment on fed and fasted goat and injected 

50-400 mu oxytooin 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 rer~rts, Swanson and 

Claycomb (1968) stated that S IU oxytocin injection did 

not cause an:ic change in lactose concentration. They 

(Swanson and Jlaycomb, 1969) reported similar effects of 

in .~ther study also of Holstein Friesian cows. 
oxytocin -

SodiUlll 
Lii

1
zell ( 1967) studied the normal concentration 

of sodium in milk of fed and fasted goats and reported 



that values were 18 + 1.s meq/l and 17 :!: 2.0 meq/l, 

respectively. 
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Albonica ~ s.J:.(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~ s.J:.(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) analy~ed whole milk 

and skim milk and obtained the sodium conten~ in the 

range of o.042-0.046 %. Wheelock et ,a!.(1965) reported 

that injection of oxytocin had a considerable change in 

sodium content ~f milk in the rani;;ie of 46 .• ,9 to 74.8 m9/lOO 

ml. Thereafter, they demonstrated that there was fluctua­

tion in scxiiwn :ontent in different quarters of the udder. 

i 
,....,. •n sodiwn content was due to an increase in The ncrea .. , • .u• 

permeability of maJTfllary epithelium. 

and Rowland (1953) observed that the 
Barry 

increase 
in sodium concentration occured due to an 

crease in f transudate from blood plasma. 
entry o a 

in-
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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 sodiwn concentration. Thereafter, in 

support of their own findL1gs, Linzell and Peaker (1971) 

injected 50-100 mu oxytocin in goats and got similar res­

ults as in previous exper~nent. 

Swanson and Claycomb (1968) took eleven pairs of 

Holstein dry cows and injected 5 ru oxytocin intravenously 

twice daily until parturition and reported no change in 

sodium content of the milk from treated cows. 

Potassium 

Albonica ~ 2.J:.(1969) took buffaloes which were 

loose housed and fed through out lactation OD. silage of 

Oats, Maize and Lucerne. The average prJtassium concentra­

tion of different samples was 139 mg/100 ml. 

S.indhu arA Roy (1974) reported that in buffaloes 

1 tn milk ranged from 78 to 88 mg/100 ml. 
potassium leve 

In support of their own 
findings Sindhu and Roy (1976) 

ed value of 94. 71 mg/100 ml for potassium 
further report a 

in normal buffalo 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 individ\al milk samples. Potassium content in 3/4 

HF x 1/4 Z cows was 166.1 ! o.s5 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 ~ 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 ~.a!,( 1965) demonstrated that administra­

tion of oxytocin decreases the potassium concentration 

in milk but the decrease was very less in comparison to 

lac.tose. They also observed tha- when residual milk was 

removed frqu right fore quarter only in second milking 

... ,ving more potassium content than right right hind was 

fore quarter. 
"'tie decrease in potassium content was due 

to the decrease in permeability cf potassium from blood 

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 ea.ch miiking caused a decrease in 

potassium concentration in milk than in normal milk. In 

support of their own findings Linzell and Peaker (1971) 

administered so-100 mu oxytocin ii; goat intravenously 

and observed decrease in potassium content. 

Chloride 

Konrad ~ ~. (1969) reported that average chloride 

content in cow milk was 152.2 mg per 100 ml. Davide and 

Domingo ( 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 CONS milk 

and reported a value of 99. 2 8 ! 0. 5 3 1~19 per cent. 

Alhonica £ §1.(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 Aitfalo milk. 
Larsen and Werner (1984) 

Chl~-ide concentration in skim and whole milk 
stated that '"lr'" 

was o.088 - o.097 %. 

Barakat~ s];,( 1969) determined the chloride 

J~dividual milk samples of buffalo, 
content of fifty .,,... 

human 
and thirty individual samples of cow. 

goat and 
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After analysis they found that different milk samples 

of cow, buffalo, goat and human were having a mean 

chloride percentage of 0.1055 + a.ens, o.0657 + o.006, 
' - -

0.1717 ! 0.019 and 0.0421 ! 0.011 respectively. With 

the help of •t• test they further reported that buffa­

lo ~ilk was having lower mean chloride content than 

cows milk whereas human milk showed lowest mean chloride 

content comparatively. 

Wheelock~ !J:.(1965) injected 20 IU oxytocin in 

cows for .the removal of residual milk. They a.aalysed 

the milk in the next milking and got an increase in the 

content of chloride. They further suggested that in­

crease in chloride content was due to the direct effeet 

of oxytocin on the permeability of maro;nary epithelium. 

While working on cows Natzke and schultz (1967) deter­

mined the cows milk composition in masti~is screening 

test. The test sanple ha<-'\ a significant increase in 

chloride percent.ge (PL o.Ol ) • 

Linzell ( H"67) emphasized on different doses of 

In his experiment he took fed and fasted 
oxytocin. 

inj
-ected S0-400 mu 0 xytoc in prior to each 

goats and 

milking for tn
. e removal of complete milk. He observed 

in chloride content. 
an increase 

Upon further ad.mini-

t in to see the effect of higher 
stering 2500 mu oxy oc 
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doses on milk composition and got very less variation 

in chloride content. Thereafter, Linzell and Peaker(l971) 

gave 50-100 mu of oxytocin intravenously in goats and 

reported that there was a significant increase .1A chloride 

concentration. Even 20 mu oxytocin was capable of causing 

change in milk composition, however, the change was not 

very· significant. 

Swanson and ~laycomb (1968) injected 5 IU oxytocin 

intravenously in eleven pairs of Holstein cows. They 

analysed the milk but there was no change in snilk 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 l3.0 kg. The details of experimental buff-

aloes are given below: 

s 1. 
No. 

1. 

2. 

3. 

4. 

s. 
6. 

7. 
8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

1 7. 

18. 

19. 

20 •. 

Animal 
number 

377 

2203 

2312 

2329 

2434 

2465 

2701 
2702 

2829 

2839 

2877 

2886 

2930 

2941 

2966 

2992 

301l 

3054 

3072 

3097 

No. of 
lactation 

8 

6 

6 

4 

5 

5 

4 

J 

-e-
? • 
3 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Days in lactation 
at the start of 
experiment 

149 

127 

156 

169 

135 

156 

77 
147 

193 

152 

90 

186 

107 

83 

171 

130 

75 

145 
142 

46 

Previous week's 
average milk 
yield(kg) 

4.4 

9.4 

8.6 

1.0 

6.8 

13.0 
11.6 

11.0 

9.3 

6.7 

8.3 

8.5 

12.3 

8.1 

10.s 

10.s 

10.s 

0.2 

9.7 
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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, S 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 r,ecorded as the 

time taken from the start of massage of the teats and 

udder till the milk from alveolar cavities was let-down 

in the cistern •f the quarter as judged by the engorge-

ment of udder .~d teats. 

Milking time was recorded as the time taken from 

the start of milking till the buffaloes were milked dry. 

milking rates were calculated after dividing Average 

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 (Trifoliurn 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 raixturewas fed at the time of milk-

ing • Free choice fresh tapwater to all the buffaloes 

was offered twice daily at 9.Go AM and 3.uo PM. The buff­

aloes were hand milked at S.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 SO g. 

Re~presentative 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 btJ Gerber's(ISI, 1958) method. For the 

estimation of l.C:L~tose, sodium 
+ + (Na), Potassium (K) and 

Chloride (Cl-), the milk samples were stored in_ freezer 

at _ 20°c till analysis. Lactose in milk was estimated 

by the volumetric method of Lane-Eynon (Anon, 1972). 
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s d ' 0 
ium and Potassium in milk were estimated flame 

photometrically according to the method of Have and 

Mulder (1957). For the estimation of K+ and Na+ milk 

samples were diluted with distilled water in 1:48 and 

1:24 ratios, respectively. For the preparation of 

standard curve, stock solution for the electrolytes 

was prepared by dissolving 0.7456flnd 0.584~f potassium 

chloride and sodium chloride (BDH, Analar) respectively 

in a litre of double glass distilled water. Working 

standards of electrolytes ranging from 0.1 to 1.2 meq/1 

at an interval of 0.1 meq were prepared by diluting 1,2, 

3,4,5,6,7,B,9,10,11 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 
2 constant air pressure of 0.5 kg/cm using indane gas 

as a source of fuel. First the appropriate filter 

(sodium and Potassium) were set in place and the inst-

rument was set to 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/l) for Na have been graphically 

+ 
in Fig. -I, and for K in Fic;i.-2. Concentra­presented 

. + 
tions 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(l964). 

Statistical analysis of data was done a~cording 

to Snedecor and Cochran; 1967). r or significant differ-

ences I the treatment averages were compared by DWlCan'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 ratPs 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 

as the amount of oxytocin administered increased. As 

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

milk let-down time was sic;nificantly decreased (Pk o.ol) 

when 5 and 10 IU of oxytocin was administered. However, 

the decrease in milk let-down times wider 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, 4:5 and 436 seconds under 

T-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, T-3, T-4 and 

T-5 were o.G6, 0.63, O.GO, 0.68 and o.71 k9/min., res­

peetively. compared to T-1, the changes in the milking 

rates under different treatments were not statistically 
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significant. aut th d f • e i ferences between 3 and 10 IU 

injections were statistically sic;nificant. 

Yield of normal milk, residual milk, total milk and 
,Eerct~nt residual milk 

The yields of milk obtained at nornul milking 

under T-1, T-2, T-3, T-4 and T-5 were 5.18, s.us, 4.89, 

4.94 and 5.19 kg, respectively (Table 3). These values 

did not differ significantly (Table 4). significant 

Period x Treatment interaction indicates that the buffa­

loes Wlder different trea.tments 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 l.Ulchanged. The residual milk was 2.99, 2.08, 

2.78, 2.94 and 1.s~ under T-1, T· 2, T-3, T-4 and T-5 

respectively (Table 4). 

Fat, lactose, chl~4ide 1 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 

Table 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, cut at 

dose levels i.e. 5 and 10 IU the fat percentage 

higher 

of milk 

significantly (PL O.CJS} increased. Significant Period x 

Treatment interaction indicates a differential behaviour 

of buffaloes under different treatments during different 

Period. The respective fat percentages were 7.7, 7.8, 

7.4, 8.2 and s.2 under T-1, T-2, T-3, T-4 and T-s. 

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, ~-4 and T-5 was 

respectively 130.7, 140.7, 137.9, 147.S and 165.1 mg/100 

ml •. (Table S) when oxytocin was administered in doses 

ranging from 1 to 10 IU it caused significant ( P,0.01) 

~ncreases in chloride content of milk compared to con­

trols. Similarlv the sodium content of milk altered as 

a result of oxytocin administration. The increases in 

sodium content under oxytocin influence were highly 

significant (P~ o.Ol). Compared to control (43.B 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 (PL 0.01) period effect 
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on both (Na+ and Cl-) the constituents of milk which also 

reflected in significant (P..::::O.ul) Period x Treatment 

interactions. 

The potassium content of milk as a result of 

oxytocin administration significantly (PL 0.01) decreased. 

The respective values were 129.6, 114.6, 115.8, 110.6 and 

111.9 mg/100 ml Wlder 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 (PL O.Ol) 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 Table-B. Though the fat content of resi-

. dual milk during different periods of experiment varied 

significantly (PL.0.Cll) like that o'-. nornal milk, but 

there was no significant difference in the fat % of resi-

dual milk in differ~nt treatments. Under T-1, T-2, T-3, 

T-4 and T-5, the f~t percent was 13.8, 13.7, 13.2, 14.2 

and 14 0 0,respectively. 

The lactose content of residual milk Wlder T-2 

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

milk let-down, was significantly (PL.. 0.05) higher than 

T-1, where no oxytocin was administered. In other treat­

ment groups the lactose content did not differ significant-

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 ( PLO.CS) period effect 

on the sodium and potassium content of residual milk, which 

reflected in significant (PL o.u5) Period x Treatment in­

teraction in sodium content but not in potassiwn. 

Comparison of norrral 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 J t • test. It is 

evident from the data that the fat content of residu:i.l 

milk under all the treatments was significantly (PL O.ul) 

higher. The lactose content of residual milk was signifi-

can tly (PL o. ol) lowered under a 11 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 ultler T-1 and T-2 were highly significant 

(P~ 0.01), where • 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 higher 

than that of normal milk under all the treatments. With 

the exception of T-5, ~here the differences were not 

statistically significant in rest of the treatments, the 

differences were highly significant (P~0.01). 

The potassium content of residual milk was 

always lower than that of normal milk but the degree of 

significance differed in different treatments. 
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DISCUSSION 

In order to find out the ef1 ect of exoc,ienous 

ad1111nistrat1on of different doses of 3ynthetic oxytocin 

un milk let-down respcm:>e, milkiny r.ite and conf:J031t1on 

of milk 1n lJuf fa loes p l<JJinod exp er 1m<~ ts were cond uc tod. 

The result3 have l.leen pn'..ls<mtod e.irlier under RESULTS. 

Hi9hest milk let-duwn t.1.Jne of 196 •cc. was obser­

ved in buffaloe:J of control yroup wh(Jre no oxytocin w;:is 

administered. These lc•t-c.l<JWU t.1Jnc>r; uro hi9her than the 

averayc values reported for cow~ vy Lohr and Tro9er(l977) 

and confirm the report of Aliev (1969) and Ludri (1980) 

who reported hiyher milk l~t-down ti111es 1n buffaloeu than 

in the cowa. Adminbtr.ition of o;<ytoc1n in doaes ranc,iin<,i 

from 1 to 10 IV resulted in a dor,e dependent reepon3e of 

milk lf>t-down time where the let-down timeo deer oaised ;ss 

the dose of oxytocin 1s1crooirnd. Bilek and Janvo.,ky( 1956) 

and Barowicz and vr~a (1982) obsH·ved simJ.lar effects 

of \.he dose of oxytocin on milk l<•t-down time 1n cows. 

Thind and v&n9"1ar <1974) i.njected 20 IU of oxytoc1n 1n 

Murrah buffaloes ,.nd obt&inod leas milk let-down tisn~• 

than the controls. 

The time spent on 1111lk1ny the buffalocn was not 

si~nificantly influenced by the different doses of oxyto­

cin, however, the m1lkiny times decre••ed by 5 and 10 IV 
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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 

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

observed that there was much fluctuation in milk flow 

under different doses, Hupp~ al.(1959) injected 20 IU 

oxytocin intravenously before milking and did not find 

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 Oit:.'tocin injection has not adversely 

affected the yie~ 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(l980) 
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and were not influenced by the oxytocin treatments for 

milk let-down as reported by carroll et s.J:.(1968) in 

cows. Since the residLBl milk:isauseful 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 

cows. 

The lactose content of control and oxytocin 

treated buffaloes was almost similar and was not in-

f luenced by the amount of oxytocin injected. Swanson 

and Claycomb {1968) stated that 5 IU oxytocin did not 

h ge ~- lactose concentration in cows. cause any c an .iu1 

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

Peaker, 1971; oeshmukh, 1985) which suggest that oxytocin 

administration alters the permeability of mammary epi-

thelium 50 that lactose content of milk decreases. 
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The lactose content of residual milk fluctuated 

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 manunary epithelium level are 

inmediate and reflect directly into the compositional 

changes in milk. 
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1. 

SUMMARY 

In the first chapter of this thesis importance 

of the problem on which the research has been 

carried out, is clearly defined. 

2. An uptodate review on the effect of oxytocin 

on milk let-down response, milking rate and milk 

composition has been preser,ted. 

3. 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 kg milk/day. 

4. In replicated 4 block 5 x 5 Latin Square Design 

s. 

experiment involving switch ove=-, the buffaloes 

were randomly dis~~ibuted ~o 5 different treat-

ments. 

Administration of no O..'("~tocin, l IU, 3 :u, 

5 IU and 10 IU of o..xytocir:. cons~i~u~ee ~he ex-

l t nt ~l • T-~_. , ~-~, ~-4 and ~-5, perimenta trea me s - .. , - ~ ~ 

respectively. 

The requisit~ quantity of oxytoc.iz ls.i.:;mi;; ::hemi:::al 

) •~ l ml sterile sal.ine so:.u~!.x. wa~ Co.# USA .._., 

'"tramuscularly follove.: ~;- haLc administered ...... 
i hdrav- -.:!~; ~ 

milking. Residual milk was "' ~ •· 

i nd remilkin~ the a~1<£:. 
help of 10 IU oxytoc n a -
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The buffaloes were hand milked by an expert 

milker at s.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. 

7. 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. 

a. 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 reconunended procedures. 

9. The following results were obtained: 

i) Higher milk let-down t~ne was observed in 

buffaloes of control group where no oxytocin 

was admin:i stered which decreased as the amount 

of oxytoctn increased. Compared to controls, 

the decreases in let-down time in 1 IU and 3 IU 

groups were not significant but in 5 and 10 IU 

these were significant . ( p..;::::: 0.01) • groups 
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Compared to controls the milking time and 

milking rates were not influenced by oxytocin 

treatment. 

iii) The yields of milk obtained at normal milking, 

residual milk and tot.:il milk were similar to 

controls in all the treatments. 

iv) There was a significant ( PL a.as) increase in 

the fat content of milk when 5 and 10 ru of 

oxytocin was administered for milk let-down. 

Lower doses did not affect it. 

v) Lactose content of milk remained similar under 

all the treatments and was not influenced by 

the amount of oxytocin injected. 

vi) Oxytocin administration in doses ranging from 

1 to 1a IU caused significant (P a.01) increase 

in the chloride and sodium content of milk where­

as the potassium significantly (P a.al) decreased. 

vii) Residual milk of control and oxytocin treated 

buffaloes contained similar percentage of fat. 

viii) Oxytocin had a varied influence on the lactose 

content of residual milk. 

ix) The sodium, chloride and potassium content of 

residual milk under all the treatments irrespecti-

ve whether oxy tocin· or no oxytocin was injected 

remain similar. 
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x) When the comparison of normal and residual milk 

within the same treatment groups was compared by 

1 t 1 test, it was evident that the fat, sodiwn 

and chloride content of residual milk under all 

the treatments was siynificantly higher (P~0.01). 

However, there was a significant decrease in 

lactose and potassium content of residual milk. 
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CONCLUSIONS 

In balanced experiments, 20 lactating Murrah 

buffaloes were fed on a balanced ration of concentrate 

mixture and green fodder. There were 5 treatments viz. 

no oxytocin, 1 ru, 3 ru, 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 

decrease 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 mini~l changes in the nor~l 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 

Milk let-down 

time(seconds) 

Milking time 

(Seconds) 

Milking rate 
Kg/Min• -

TRFATMENTS 

T-1 T-2 T-3 T-4 T-5 C.D. at 
(cont- ( 1 IU) ( 3 IU) ( 5 IU) ( 10 IU) 5% level 
rol) 

196 186 154 131 79 51 

+48 +53 +38 +32 +20 

471 478 492 435 436 

+112 +113 +116 +105 +63 

0.66 0.63 0.60 0.68 o.n 0.10 
+0.15 +0.16 +0.16 +0.17 +0.17 



Table 2 

Source of 
variation 

Between 

squares 

Between 
periods 

Between 
Treatments 

Period x 
Treatment 

Error 
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Summary of ANOVA of complete data on milk 

let-down time, milking time and milking 

rate. 

d.£. Mean swn of sg:uares 

Milk let-down Milking Time Milking rate 
time 

3 12899.7967 87650.8900 0.0545 

4 7625.6000 22664.1175 0.0201 

** ** 4 45437.5750 12905.0650 0.1419 

16 6467.7038 30309.6913 0.0327 

72 6658.4639 58084.4529 0.0259 

** Siynif icant at 1 % level 
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Table 3 i Effect of different doses of oxytocin on 

yield of normal milk, residual milk, total 

milk and percent residual milk. 

Attributes TREATMENTS 

T-1 
(control) 

T-2 T-3 T-4 T-5 
l IU) (3 IU) (5 IU) (10 IU) 

Normal milk 5.10 5.CJ5 4.89 4. 94 5.10 

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 5.03 5.09 5.~0 

yield (kg) !:l.~8 !:1.22 !1.20 !:1.22 !:l.26 

Residual milk 2.99 2.&8 2.78 2. 94 1.89 
(%) !2.68 !:l.68 !2.27 !2.04 !:0.52 
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Table 4 summary of ANOVA of complete data on normal 

milk, residual milk, total milk and percent 

residua 1 milk . 

Source of d.f. Mean sum of sg;uare~ 

variation Normal milk Residual Total milk Percent 
yield milk yield residual 

yield milk yield 

** ** * ** Between 3 9.5491 402534.6667 6.1327 413.3222 
squares 

Between 4 1.9965 45393.5000 2.3489 86.4409 

p:iriods 

Between 4 0.3615 10018.5000 0.2925 71.3289 

treatments 

** Period 16 1.9498 103566.6250 1.8853 58.7969 

x Treatment 

Error 72 0.8141 79569.0556 1.7067 53.7983 

* Significant at 5 % level 

** si9nificant at 1% level 



Table 5: Effect of different doses of oxytocin on fat, 

lactose, chloride, sodium and potassium 

content of normal milk. 

Attributes Treatments 

T-l T-2 T-3 T-4 T-5 
(control) ( l IU) (3 IU) (5 IU) ( 10 IU) 

Fat% 7.7 7.6 7.4 a.2 a.2 
+1.8 !:l • 8 !l. 7 !:1.9 !1.9 

Lactose% 5.7 6.1 5. SI 6.2 6.1 
+1.3 !:1.4 !1.4 !:l.4 !l.4 

Chloride 130. 7 140.7 137.9 147.5 165.1 

( mg/100 .ml) 
+29.9 +32.4 +31.8 +34.2 +38.6 

T - -
Sodium 43 0 8 50.9 54.9 53.1 65.2 
(mg/100 ml) +10.2 !:11.7 +12.6 +12.3 +15.2 

Potassium 129. 6 114. 6 115. 8 110.6 111.9 
( mg/100 ml) +29.9 +26.4 +26.7 !;25 0 5 !26.l 

50 

c.o. 
at 

5" level 

o.s 

4.8 

2.2 

9.8 



Table 6 : 

source of 

variance 

Between 
squares 

netween 
~eriods 

Between 

t reatments 

Period x 
Treatment 

Error 
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summary of ANOVA of complete data on fat, 

lactose, chloride, sodium and potassium 
content of normal milk. 

d.f. Mean surn of SQ:uares 

Fat Lactose Chloride sodium 

** ** ** 
3 23.6535 0.8846 479.8262 77. 731 7 

** ** 
4 0.3165 0.9738 2784.4645 323.8406 

** ** 

Potass-
iwn 

20.8630 

** ll50.9381 

** * 4 2.1564 0.6943 3393.1613 l19l. 5584 1157.3006 

** ** ** 
16 2.5505 0.6980 1115.4544 129.9735 254.3994 

72 0.7253 0.4792 56.8825 12.2718 244.4880 

* silignificant at 5 % level 

** significant at 1 % level 
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Table 7z Effect of different doses of ox.ytocin on 
fat, lactose, chloride, sodium and potassium 
content of residual milk. 

Attributes TREATMENTS C.D. at 

T-1 T-2 T-3 T-4 T-5 5% 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 
:!;1.1 !1.2 !1.2 !1.2 !1.1 

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 69.B 69.8 68.3 70.1 71.B 
(mg/100 ml) !16.l !16.2 !:15.8 !:16.3 !16.9 

Potassium 105.9 107.7 103.8 104.2 102.0 

(mg/100 ml) !24.4 !24.9 !24.1 +24.0 +23.5 
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Table 8: Summary of ANOVA of complete data on fat, 
lactose, chloride, sodium and potassium 

content of residual milk. 

Source of d.£. Mean izum of ~g;!JSr~ 
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 * 4 3.0666 0.7327 674. 7063 38.0264 147.0955 
treat .. ients 

• 
Period x 16 8. 7112 0.2827 335.2029 262.4622 83.0873 

't'reatments 

Error 72 12.9424 0.2912 79569.0556 145.1695 192.2469 

* significant at 5 % level 

f t t 1 °1 level ** signi ican a ro 

II 
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Table 9 1 Comparison of fat, lactose, chloride, sodium 
and potassium content of normal and residual 
milk. 

Attributes TRFATMENTS 

T-1 T-2 T-3 T-4 T-5 
(control) (1 IU) (3 IU) ( 5 IU) ( 10 IU) 

Normal Milk 7.7 7.8 7.4 s.2 s.2 
Fat% !1.8 !1.8 !1.7 !1.9 +1.9 

Residual Milk 13.8 13. 7 13.2 14.2 14.0 
:!;3.2 !3.3 !3.1 !3.4 !3.3 

** ** ** ** ** 
value of 't' 0.3 6.4 a.a 5.6 6.1 

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 5.2 4.9 
!1.1 !1.2 !1.2 !1.2 :!;1.1 

** ** ** ** ** 
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 

(mg/lOLl 
!29.9 !32.4 !31.8 !34.2 !38.6 

ml) Residual Milk 152.4 157.9 151.6 154.3 160.5 
!35.4 !36.6 !35.0 !35.9 !37.6 

** ** * 
Value of 't' 3.5 2.9 2.5 o.s 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.S 68.3 70.1 71.8 
!16.l !16.2 !15.8 !16.3 !16.9 

** ** ** ** 
value of 't' 3.1 5.9 4.8 7.1 1.4 . 

Potassium Normal Milk 129.6 114.6 115.8 110.6 111. 9 

(mg/100 ml) !29.9 !26.4 !26.7 +25.5 !26.l 

Residual Milk 105.9 107.7 103.8 104.2 102.0 
!24.4 !24.9 !24.1 !24.0 !23.5 

** ** * * 
value of 't' 6.9 1.5 3.7 2.4 2.1 

* Significant at 5% value of 't' 

** significant at 1% value of 't' 
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