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INTRODUCTION



INTRODUCTION

Goats vere among the first domesticated animals. They
are believed to have decsoended from a species of wild goats
found in Asia minor, Persia and nearby countries. There
are a dogen of biblioal reference to goats. A bas-relief
on an ancient pharaoh’s tomdb shows goats feeding on the
tope of trees, Hard and disease resistant, goats are
natural browsers and thrive on rough pasture whereas the
dairy cow would virtually starve.

The goats are not only very useful to man in providing
milk and meat, but are aleo wonderful pets and enjoyable
companions for children. Goat milk is used in the manufacture
of meny dairy produots, espeoially cheese, It is not commonly
used for butter making. Goats also provide man with high
quality wool, meat and skin. In India the total contribution
of goats to the gross national income ic about Re.350/-
orores (Bhat et al. 1981),

The goat ranks next to the oow and buffalo as an
important contributor to the country’s total milk production,
India has a goat population of 71 million whioh is the
largest in the world (Mittal and Ghosh, 1981), The milk
produstion is 675 thousand tonnes constituting about three
per cent of the total milk produced in 1971-72 (Natiomal



Comnission Report, 1976). Im 1977 the goat population of
Kerala State was 16,8%,000 (8tatistical Hand Book of Kerala,

1979).

As a milk produoer goat holds advantage over other
spscies of livestock. The better milch gouts are extremely
effioient convertore of feed to milk, while adapntability
of the more rustioc type, under extreme conditions permit
them to contribute much to human requirements in difficuit
enviromient and under poor soil and water oonditions, where
cattle or buffalo would not be able to survive.

Goat as suprliers of milk and meat serve the most
useful funotion in providing animal proteine espeoially to
the rural community in whioh majority of peorle are umable
to either buy these rroduots or get these by rearing cattle
or buffaloes.

Eventhough the country has some good miioh breed of
goats the average nrodustivity does not compare with their
ocounterparts in some advanced goat rearing oountries. lienoce,
to realise the untapned produstion potential existing in
our goat population and to iaprove Indian goats through
ocrossbreading with exotic buoks of well known breeds such
ags Saanen and Alpine, the All India Co-ordinated Research
Project on Goate for Milk was launched at RKarnal (Haryana)
and Mannuthy (Kerala).



The present investigation was undertaken with the object
of studying the normal variations in the chemical composition
of milk produded by differeat crossbreds (Saanen x Malabari
and Alpine x Malabari) that are maintained at the All India
Co~ordinated Research Project om Ooats for Milk, Maanuthy,
and some of the factors that cause variations with a view
to device a sct of standards suitable for aocentance or
rejection of goats milk colleoted locally. The oomposition
of milk will also help to understand the diectary significance
of goat milk in human nutrition amd for preparing special
dietary formulations with goat milk and milk nroduots.
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REVIEW OP LITERATURE

Several mroblems of laotational physiology and bio-~
synthesis have been studied with goats and valuable
information on the oomposition and characteristios of
goate’ milkx has been obtained. Milk ocontains water, fat,
proteins, lactose and minerals in varying pronortions.
These variations are ocaused by interplay of a number of
faotors that affect the ~hysiology of the animal. In the
present review the gross composition of the goats® milk
and the various faoctors that influsmoe it are disoussed
in detail,

a) Milk fat.

Ons of the most important conmstitusnts of milk is
the fat., Milk fat has aen important bearing on the
esconomics of milk and milk produots. Milk lipide are of
diverse practioal importance. Moreover, the coatributione
of thess materials in dairy produsts are inter-related.
The fine flavour and the physioal properties wvhioh milk
fat imparts to dairy products and to food products in
general, are inportant factors in the economios of milk.
The fat also enhances the consuner ascentadbility of foods.

In their reviev on the composition and oharacteristiocs
of goats' milk, Parkash and Jenness (1968) have shown that



the nilk fat content varied froa 3,00 per cemt tc 5.50 per
oent. They also reported that the frequency distribution
of the fat content of milk from individual goate was
sxniiar to that for cows of the oomnon dairy breed, a
range of 2-8 per eent being obaerved in both species and
that the Adifferences are due to the genetic composition and
physiologiocal state of the animal, the sampling procedure
or the analytical methode employed.

Baker (15%8) reported a value of 3,36 per cent fat in
Black Mediterrancan goats' milk. An average fat content
of 2,97 per ocent was obtained by Isomhard (1363). A higaer
value of 3,00 rer cent was obtained by Uusi-Rauvi et al.
(1970). According to Graf et al. (1970) the milk of
German Improved Fawn goats contained 3,92 per eent fat,

A very high fat percentage of 5,65 was reported by
Usokermann et al. (1974) in goats mili.

Devendra (1572) studied the fat content of milk from
British Alpine and Anglo~Nubian goats and the value were
3.42 and 4.46 per oent respectively. Compoeite goats milk
samples taken from various distriots in Yugoslavia were
found to ocontain on an average 3.07 per oent fat (Dloset,
1973).

The nilk fat peroentage of the West Afrioan dwarf,
Red Sokoto and Sannen goate at mid-lactation were 3,34,



7.78 and 5,32 respectively (Mba et al. 1975). On the
basie of the analyses of 39 milk samples produced in
Sardinia Pusino and Vodret. (1975) reported an average
fat per cent of 5,00 vhereas Marques (1977) got a value
of 4.71 per oent only for the milk from Murcian-Granada

goats.

According to Akinsoyinmu et al. (1977) the milk of
Afrioan dwarf goats contained 6.9 per oent fat while
Katelhodt (1977) obtained a lower value of 5,55 per oent
for the same breed., Gono (1979) reported a value of 4,45
per cent. In their study Malts and Shkolmik (1979) could
obtain a fat content of 3,68 per oent in goat milk. The
fat content of Pygmy goats’® milk was estimated to be as
high as 7,76 per cent (Jenness, 1980).

A fat content of 2,81 per oent was reported by Frenah
(1970) in the milk of Sasnen goats. Ranawana and Kellaway
(1977a, 1977b) reported values of 4,61 per oent and 4,01
per oent in the milk from Sasanen goate in Austraiia while
in Xorea, Chang and Kim (19793) oould odbtain only 3,27
per oent fat,

The average fat per ocent of milk was 4,26 for Seanen,
4.13 for Fremoh Alpine and 4,38 for Nubian goate (Mena and
Escanilla H, 1977).



In their studies regarding the yield and composition
of milk in Black Bengasl, Barbari and Black Bengal x Barbari
nannies, Agrawal and Bhattacharyya (1978) obtained the fat
content as 3.83, 4,66 and 4,92 per cent respectively.

The milk fat content of Barbari and Jamnapari goats
were studied by Mittal and Pandey (1971) who reported values
of 4,67 and 5.12 per ocent respectively. Sachdeva et al.
(1974) determined the milk fat of Barbari and Jamnapari
goate and obtained values of 4.11 and 4.31 per ocent
reapectively.

Qureshi et al. (1981) 4in their studies on the lactation
of Jammapari coate reported an average milk fat oontent of
4.70 per cent in individuml samples and 4.71 per cent in
herd sample. The Parbatsar goat of Rajastan desert produced
milk containing 5,00 per cemt fat (Mittal and Ghosh, 1981),.

Nirmalan and Nair (1962) examined pooled samrles of
milk colieoted from Malabari gozte and obtained a fat
percentage of 4,95 vhereas, Devendra (1979) got a value of
4.95 per cent for the same breed.

b) Milk proteins.

Proteins oonstitute an extrenely important class of
naturally oocowrring compounds that are essential for ail



living processes. They perform a variety of functions
ranging fron struoture to reproduction la living organisms.
Milk, the natural food for young mammals, contains a
nunber of proteins that serve their nutritive requiremmnts.
Milk proteins play aa important role in meeting the dietary
requirements of human beings. Since milk proteins are of
eunh greant importance and eince some of them are unique
produotes of the mammary gland, a great deal of studiea have
besen made on their aseoretion, composition and properties.
Parkasih and Jenneee (1968) and Jennes: (1580) have reviewed
the composition and proprerties of goat milk proteine.

Beker (1958) obtained a total protein content of 2,59
per oent for milk from Blaok Mediterranean goats. The values
reported by Ieonhard (1963) and Spedding (1$69) were 3,12
and 3,38 per oent resnectively.

Uusi~Rauvi ot al. (1970) amalysed 79 milk eamples and
showed that the nrotein oontent was 3,52 per oent. Graf
ot al. (1970) reported a valus of 2,90 per oent. Resulte
from Yugoslavia showed that the average total protein content
wvae 3,51 per oent (Doget, 1973).

Ueckermann et al. (1974) studied the protein oontent
of Boer goate milk and obtained a value of 3,05 per cent.
Pusino and Vodret (1375) rerorted the protain oonteat of



goats milk in Sardinia ss 3,90 per cent whereas Murcian-
Granada goats prodused milik containing 3.62 per cent protein
(Marques, 1977).

The milk of African dwarf goats contained 3,70 per oent
protein (Akinsoyinu et al. 1977). A nigher value of 5,36
per cent was rerorted for the same breed by Ketelhodt (1377).
The total ~rotein oontent at mid~lactation of the %est
Afrioan dwarf, Red Sokoto and Saanen goats were found to
be 3,04, 5.30 and 4.73 per oent respectively (NMba et al.
1975).

Malts and Shkolnik (1979) got a low protein oontent
of 2,79 per oent in the milk of Rlaok Bedouin goate. Gone
(1979) reported an average total protein oontent of 3,39
per oent after analysing milk obtained from OGerman Improved
White goats. Jenmness (1980) estimated the protein content
of Pygay goats:gx! obtained a value of 5,06 per oent.

Frenok (1970) could obtain only a protein content of
2,17 per cent for Seanen goats milk. Chang and Kim (1977)
reported a value of 3,65 per cent in the milk of Saanen
goats. Ranawans and Xellaway (1977a, 1977b) worked on the
milic protein oontent of Australian Saanrnen goats and obtained
valuss ranging from 4.01 to 4,61 per ocent.
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The annlyeis of milk of British Alpine and Anrlo-
Rubian revealed total nitrogen contents of 1.46 (protein =
2,89) and 0.530 (protein = 3.,38) per cent respsctively
(Devendra, 1972). |

Mena and Bscamilla H (1977) gave the averago protein
oontent of goate milk as 3,14 for Saanen, 3.34 for Freneolh
Alpine and 3,70 for Nubian,

The gross protein composition of the milk of Black
Bengal, Barbarl and their orosses were studied by Agrawa:
and Bhattacharyya (1978) and found that the values were
4,135, 5.83 and 5,07 per cent respectively.

A total protein oontent of 3,74 per oent for Barbari
and 3.58 per cent for Jammapari goats were reported by
Mittal and Pendey (1971), Protein ocontont of 3,76 and 3.74
per oent respectively for the milk from Barbarl and Jamnapari
goate were rerorted by Saohdeva et ai. (1974).

‘areshi et al. (197G) obtaimed a protein oontent of
3.31 per cent for individual milk samples and 3,32 per oent
for herd milk sam-les in a flook of Jammapari goats, A
value of 3,31 per cent protein was reported in the milk of
Parbatsar goat (Mittal and Ghosh, 1981).
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In Malabari goats, Nirmalan and Nair (1962) obtained
a total protein oontent of 4.04 per cent while Devendra
(1979) found that as 3.89 per oent.

o) Iactoge.

lactose, mill svgayr, is the oarbohydrate of milk.
Although, trage amoumts of glusose, galactose and other
sugars are present, lactose is the only sugar rresent in
milk in sirnificant quantities. Iaoctose has many aspects
of significance in milk and milk vrodunts. It is a
controlling factor in fermented and ripened dairy produsts,
it contributes to the nutritive values of milk and milk
produots, it 18 related to the texture and solubility of
certain stored dalry produnts and it playc an essential
role in the colour and flavour of highly heated (caramelised)
dairy products. The laotoese oontent in goats milk have
been determined by many workers and the information available

is given below,

In the review on the oompoeition and characteriotios
of goats®' milk (Parkash and Jenness, 1968 ; Jennees, 1930)
exhaustive information on the ocomposition of goats®’ miik

from d4ifferent oountries and breeds are given.

The lactose content of Black Mediterransan breed of
goats' was studicd by Beker (1958). He reported a value
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of 3.2% per oent. Isonhard (1963) obtained a value of
4,75 per oent for the milk of Improved White soats.

Uusi-Rauvi ¢t al. (1970) estimated the laotose oontent
of Pinnish goate milk and gave a value of 4.48 per oent.
Graf ot al. (1970) reported a value of 4.01 per oent laotose
in the milk of German Improved Pawn goate. Ueckermamnn et al.
(1974) obtained s laotose content of 6,12 per oent in the
ailk from Boer goate.

Akineoyinu e% gl. (1977) ottained a laotose content
of 6.30 per oont while Ketelhodt (1977) got a very low value
of 1.39 per cent for the ailk of Afriocan dwarf goats. Malte
and Shkolnik (1979) obtained a value of 3,74 pe oent in
the milk of Black Bedouln goats. Oonc (1975) reported a
valus of 4,20 per ocent and for Py-my goate Jemness ( 1930)

reported a lactose oontent of 5,3 per ocent.

The cowmposition of the milk of Weet Afriocan dwart
goate, Red Sokoto and Saanen goats we:re studied by Mba gt al.
(1975) and the results revealed a laotoee oontent of 4,57,
5.1 and 4,77 per oent respectively.

Ranawenas and Kellaway (1977a, 1977b) reported that the
lactose ooﬁtant of Austraiian Saanen goats milk ranged froa
4.8% to 4,93 per oent. Swies Saanen goate prodused milic
eontaining 3,50 ner cent laotoee (PFrench, 1370). Chang and
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Ko (1978) obtained a lastose content of 5,91 per oent
for Saanen goats.

The milk of British Alvine and Anglo-Rubian soate woe
found to ocontain 4.8% and 4,05 per oent laotoese respectively
(Devenira, 1972).

The lactose ocontent of the milk of Barbarl and Jamnapari
goate were estimated by Mittal and Pandey (1571) and the
values were found to be 4,12 and 4,15 per oent respectively.

Sachdeva @t al. (1974) ocould odtain a value of 4.60
and 4,72 per cent lactose in the milik of Barbari and Jamnapari
goats respsotively. Cureshi et al. (1981) reported a vaiue
of 4.05 per cent lactose in the milk of Jamnapari gouts.

The mill of Malabari goate contained 5,10 per oent
lactose (Nirmalan and Bair, 1952) and Devendra (157G)
reported 4,11 per cent laoctose only imn the milkx of Malabard

goats,

d) Agh.

The ash oontent gives a rough ides about the mineral
oontent of milk. The milk ash is known to contain potassiun,
sodium, magnesiun, chlorine, phosphorus and sulpiur in
relatively large amounte. Small amounts of ircn, ooprer,
gine, aluminiun, mangonese, cobalt and iodine and traces of
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silicon, boron, titanium, vanadium, rubidium, lithiun and
strontiun are also present. From the stand point of
nutrition it is one of the moot important constituents of
miik for supplying minerals in human diet. They are
extremely important in the relation to heat stability of
nili, towards aloohol coagulation, the ape thickenning of
sweetened condensed milk, the ooagulation of milk by rennin
and clumping of fat zlobules in homogenizaticn. The aeh
ocontent of goats' mili have been studied by many workers
and thelr findinge are given below.

The ash oontent of goa*s milk was reviewed by Parkash
and Jenness (1568) and Jemness (19:0), Uusi-Rauvi et al.
(1970) reported a value of 0,84 per oent for the mili fronm
Pinnish soats. Dozet (1973) obtaimed an as.: content cf
0,38 per cent, in ash content of 0.71 ner cent was sziven
by Pusinc and Vedret (1975) for coate milk produced in
Sardinia. The ag:: oontent of milk from Boer goats waco
found to be 0,8Y per cent (Ueockermann et zi. 1974).

Akinsoyinu @3 al. (1977) determined the ash content
of Yest African dvarf goats' milk and obtained a vaiue cf
0.681 per ocent whereas Zstelhodt (1972) obtained a iigher
value of 1,195 ner oent for the same btreed. The mil. of

Gernan Inproved h:ite goats contained /.23 per cent ash
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(Gome, 1975). Jenness (1387)) obtained a walue of 0,04
ner cent for Pygmy gosts milk,

Devendra (1972) analysed the mil: of DBritisii Alnine
and Angio-RNubian goate and found an as: oontent of 7,78
and 0,79 ner cent respeotively. Chang and ¥im (147¢) could
obtain 2 value of 0,78 per oemt in the nili cof Saanen rosdtes.

An ash oontent of 0,82 per cent was reported for the
mili of both Darbari snd Jamnapari roate by Sachdeva et al.
(1374). “ureshi gt al. (1981) cot an ash content of 0,81
ner cent for the milk from Jammapari gosts. Nirmalan and
Nair (1962) worked on the ash content cf Malabari roats
 oilk and obtained a value of 0,76 ner ocnt.

Factors affecting the ocomposition of milk

Breed.

a) Pat content.

The breed differemves in the fat and UNF oontents of
gonts milk hive been well estadblished by snalysis of milk
fron animals kept under comnmon conditions (Parkash and
Jenness, 1962).

Many woriers have reported the fat content of Nublian
gonts ‘Ymowles and YWetiin, 1938 3 Tythgoe, 1940 ;3 Trout,
1941 ; Holmes @t al. 1945 ; Devendra, 1372 and Mena and
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Escanilla H, 1577). The fat oontent was found to range
fronm 4.10 per oent (Devendra, 1972) to 6.63 per cent

(Tythgoe, 1540),

The nilk of Toggenberg breed of goate was analysed
for the fat content (Inowles and Watkin, 19%8 ; Iythgoe,
1940 ; Trout, 1941 and Holmes et al. 1345). The lowest
value was 3,54 ner ocent (Trout, 1941). The higheat value
was 4,97 per cent (Tythgoe, 1940).

Mba et al. (157%) revorted the fat content of West
African dwarf soats ao 7.10 per cent whereas Axinsoyinu
et al. (1377) rerorted a value of 6,50 per cent and
Ketelhodt (1u77) obtained a value of 5,55 per ocent for t-e

pame breed of moats.

The Pinnieh noats produced nilx containing 3.20 per
cent fat (Uusi-Rauvl et al. 1470), The uilk of Red Sokoto
goate contained 4,36 per cent fat (Mba ei al. 1975).

Pusino and Vodret (1:75) studied the fat content of Sardinion
go~te nilk and renorted a value of 3,40 per cent. Marques
(1977) e=stimnted the fat content in the milk of Mureian-
Oranadn goats and obtained = fat oontent of 4,71 per ocent.

Ueckermann et al. (1974) stated that the milk of Boer

goats contzined 5,65 ner oent fat., The Black Mediterranean



17

treed of goate produced milk having 3,36 per cent fat

( Beker, 1959) and the Black Bedouin dreed 3,68 per cent

fat in milk (Malts and Shkolnik, 1979). Jenness (1980)

found the milic of Pygmy goats to contain 7.76 per cent

fat. The German Improved Pawn goats produced mil.. containing
3.92 per oent fat (Craf et al. 1970).

The fat content of Saanen poats milk have been studied
by many workers (knowles and Watiin, 1938 ; Gamble et al.
193¢ 3 Tytheoe, 1940 ; Trout, 1941 ; Hoimes et al. 1945 ;
French, 1970 ; Mba et al. 1975 ; Ranaowana and Kellaway,
1977a, 1977b 3 Mena and Rscamilla H, 1477 and Chang and "im,
(1978). The lowest value of 2,81 per cent was reported by
Frenob (1970) and the highest value of 4,95 per cent by
Lythgoe (1940), |

The milk fat content of the British Alpine was found
to be 3,40 per oent (Devendra, 1972). For French Alpine
the value obtained wa: 4,13 per oent (Mena and Escamilla Y,
1977). |

Mittal and Pandey (1971) atudied the milk ocomposition
of Barbari goate and reported n walue of 4,67 per cent fat.
Saohdeva et ai. (1974) found the value to be 4.11 per oent
vhereas Agrawal and Buattacharyya (1973) obtained a tat
content of 4.66 per oent in the milk of the same trecd.
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Acoording to Agrawal and Bhattacharyya (1978) the milk
of Black Bengal goats oontained a fat prercentage of 3.83
and the Black Bensal x Barbari nannies produced milk having
4,92 per eent fat, Spedding (1963) analysed the milk of
Beetal poats and obtained a fat content of 4.4% per cent.

Sachdeva ot al. (1974) determined the fat content of
Jamnapari goats milk and obtained a valus of 4,30 per cent.
Qureshi et al. (19R81) pave an average value of 4,70 per cent
for individusl milk eamples and 4,71 per cent for the herd
miik samples for the Janmapari breed of goate. Mittal and
Pandey (1571) obtained a vnlue of 5,12 per cent in the milx
of Jamnapari goats.

The milk of Malabari goats was analysed by Nirmalan
and Nair (1962) and found to contain 4.90 per cent fat.
Devendra (1979) reported a value of 4.96 per cent for the

same ureed,

b) Milk proteins.

According to Mba et al. (1975) the protein content cf
nilk of Yeet Afrionn dwarf goat was 3.04 per oent. Akinsoyinu
ot al. (1977) reported the val.e to be 3,40 per cent whereas,
in hie work, Fetelhodt (1977) obtained a protein oontent of
5.36 per cent in the milk of Afriocan dwarf goats.
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Pevendra (14572) worked nut the mitrogen content of
Anglo-Nublan goats milk to be 0,53 (protein = 3,38) per cent.
For Rubian goats mil: tke protein content wae estimated to
be 3,70 per oent (Mena and Bscamilla H, 1577).

Oraf et al. (1970) renorted that the milk of German
Improved Pawn goats contained 2,90 per gent protein.
Ueokermann et al. (1974) found that the milk of Doer goats
contained 3,05 per oent protein. Uusi-Rauvi et ai. (1970)
woriking on the milk of Finnish goate reported a protein
content of 3,52 per cent. The RHed Sokoto goate were found
to produce milk having 5.30 per cent protein (Mba et al.
1979,

In their studies regarding the protein oontent of
Sardinfan goats mlli, Pusino and Vodret (1975) were abie
to obtain a value of 3,97 per ocent. Marques (1977) reported
a value of 3,62 per cent for Murcian-Cranada goate milk.
The Black Mediterranean produced milk having 2.59 per oent
protein (Beker, 1958). The protein oontent of Black
Bedouin was 2,79 per oent (Maltz and Shkolnik, 1979).
Jenness (1980) found that the Pygmy goats milk contained
5.06 per oent protein.

Bumerous workers have studied the protein oontent in
the mili: of Saanen goats (Premch, 1970 3 Mba et al. 1975 3



20

Ranavana and ¥ellaway, 1977a, 1377b ; Mena and Esoamillaii,
1077 and Chang and Kim, 1973)., The protein content varied
from 2,17 per cent (French, 1970) to 3.65 per cemt (Chang
and Kim, 1978),

The total nitrogen content in the milk of British
Alnine poats was given as 0,46 (proioin = 2,93) per oent
(Devendra, 1972)., Mena and Esoamilla H (1977) obtained a
value of 3,36 per ocent for the milk of French Alpine.
Spedding (19690) obtained a protein content of 3,3¢ per oent
for the mili of Beetal goats.

Agrawal and Bhattacharyya (1973) found that the
Blaock Bengal x Barbarl goats produced mili containing
5.07 per cent protein. Mittal and Pandey (1971) and
Sachdeva et al. (1974) studied the protein content in the
milk of Barbari goats and obtained values of 3.74 and 3,76
per oent respectively.

Mittal and Pandey (1971) studied the protein oontent
in the milk of Jamnapari goats and got a value of 3.85
per oent while Sachdeva et al. (1974) obtained a value of
3.74 per oent. Oureshi et al. (1981) estimated the protein
ocontent in the milk of Jammapari goats and reported 3,31
per cent for individunl samples and %.32 per oent for herd

samples.



21

The milk of Malabari gzoate was found to ccntain 4,04
per cent protein (Nirmalan and Nair, 1962). Devendra (1:79)
reported the protein content to be 3,89 per cent in the milk
of the same treed.

o) lagtose.

Mba et sl. (1975) reported that the West African dwarf
goate produced milk containing 4.56 ner cent lactose.
Axinsoyinu et al. (1977) obtained a value of 6,30 per cent
and Ketelhodt (1577) reported a value of 1,39 per cent in
the milk of African dwarf goate.

Uusi-Rauvi et al. (1470) estimated the lactose oontent
of Pinnien goate milk and reported a value of 4.48 per ocent.
Graf et al. (1970) obtained a lsotose content of 4,01 per
oent for the milk of German Improved Pawn gonte, The Red
Bokoto gouts produced milic containing 4,72 per oent lactose
(Mba et al. 1975).

Malte and Shkolnik (1979) found that the milk of Blaok
Bedouin poate contained 3,74 per ocent lactose. Ueckermann
et al. (1974) gave a value of 6,12 per cent lactcee for iloer
goate milk, The Black Mediterranean goats had a lactose
oontent of 3,2% per oent in their milk (Deker, 1958).
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The lactose content of the milk of Saanen coate was
found to be 3,50 per oent (French, 1970), 4.54 per oent
(Mba ot al. 1975), 4.85 and 4,93 per cent (Ranawana and
Kellaway, 19773, 1077b), 3.91 per cent (Chang and Kim,1978).

The milk of Barbari goate had a lactose content of
4,12 per oent (Mittal and Pandey, 1971). Sachdeva et al.
(1974) reported a lactose oontent of 4.30 per oent in the
milx of Darbari goats.

Mittal and Pandey (1971) worked on the lactose oontent
of Jammapari goats milk and obtained a value of 4.15 per
oent, Investigution on the same breed by Saehdeva gt al.
(1974) revealed a laotose content of 4.72 per ocent.
Recently, Qureshi et al. (1981) reported s value of 4.05
per cent lactose in the milk of Jammapari goats.

Malabari goate prodused milk ocontaining 5,10 per cent
laotose (Nirmalan and Rair, 1962). Devendra (1979) reported
a value of 4,11 per oent only for the same bLreed.

d) Ash oontent.

i

Aidnsoyinu et 8l. (1977) reported the aeh content of
the African dwarf goate ss 0,80 per cent whereas Ketelhodt
(1677) got a higher value of 1,15 per oent. Pusino and
Vodret (137-) obtained a value of 0,71 per oent for Sardinian
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goats milk, Uusi-Rauvi et ai. (1970) after amalysing mil.
of Fimnish gonts reported n value of 0,84 per cent ash.

Ueckermann et al. (1874) found the ash content of milk
of Boer goate to be 0,89 per cent. Jennesz (1980) ghowed
that the milk of Pygmy goate had an ash content of C.24

per oent.

The milk produced by Saanen goate had an ash content
of 0,75 per oent (Chang and Kim, 1978), The nilk of British
Alpine had an ash content of 0.78 per cent while the ash
content of Angzlo-Nubian was 0,79 per cent (Devendra, 1972).

The ash content of Jamnapari goats wae found to be .82
per cent (Sachdeva et al. 1974). OQureshi et al. (1u81)
odbtained 2 valus of 0,31 ner oent for individual milk samples
and 0,79 per cent for herd milxz samples in Jamnmapari coats.
7he milsz of Barbari goats was revorted to oontain 0,32 per
cent ash (Sachdeva et al. 1974),

Rirmalan and Kair (1662) reported a value of 0,76
per cent for the milk of Malabari goate and Devendra (1979)
found that the milk of Malabari goats had an ash content
of 0,85 per ocent.
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Bffeot of Peed on the composition of milk

Considerable variation in the groes composition of
milk dus to differences in feeding have been revorted by

feveral workers.

The exclusive feeding of fresh lemon puln deoreased
milk yield and lowered the lactose content but inoreased
butter fat oontent of milk (Biondo, 1957), wille feeding
of pulp once daily with other foods had no significant effect.

Comer-Guillamon @t al. (1961) fed dried nrickly pear
flour to goats and noticed that it increased the milk yleld
and butter fat per cent by an averagse of 4 and 2 per oent
respectively.

Sodiun~bi-ocarbonate when added to ration increased the
fat content of milk (Cappa et al. 1970).

Park et al. (1970) noticed no difference in the mil.
yleld, fat per cent or solids-not-fat per cent in the mi.i
of gzoats whioh were fed rations with varying roughage oconcen-
trate ratic (on TDN basis) of 75:2%, 50:40 and 40:60,

The milk fat decreased by about 2 g/kg of milk and
nitrogencus natter by 1,5 g/kg of miik when pelleted iucerne
was fed to goats instead of normsl luoerne hay (Pehr, 1571).
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The milk yield and butter fat oontent were found to
deorease when urea was fed to goats and the dcorease

derended upon the amount of urea fed (Varela et al. 1u61),

Sochellner (1972/1973) observed that the fat per oent,
total solids and ash contents of milk were not affeoted by
feeding different levels of sinc and manganese. The sane
workers noticed that the supnlementation of sodium reduced
mils fat per oent while total s0lids and ash contents were

unaltered,

An experimental ration with supple-ents of oassava
flour only or with either urea or ground nut oake was fed
to goats (Mba gt al. 197%). Goats fed on the ration
containing sround nut cake showed a marked denression in
milk yield and fat oontent while the yield of total solids,
protein and lactose were not signifiocantly affeoted.

Goto et al. (1976) found no significant difference in
the fat, lactose and total protein conteonts when goats were
fed on a protein free diet containing 1,1 - diuredionsobutane.

Variations in energy and protein (from 754 to 125" of
the recounended standards) fed to Barbari and Jamnapari goats
had 1ittle influence on milk composition but did affect
yield oonsiderably (Sachdeva et al. 1974).
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Intra-abonmasal infusion of glucose had 1ittle effect
on the milk ocomposition of Saanen goats, whereas casein
infusion resailted in inoreased nilk non protein nitrogen
and potassiw: oontents nnd deersaced the fat ocontent
(Parhan and Thomas, 1977).

Ranawana and Rellaway (1977a, 1977b) found that poet
rucinal infusions of glucose or casein in lactating Saanens,
affected yield but not composition except that milk fat wis
deoreased (fron 4,6 per oent to 3.6 per cent) by infusion

of glupose at 4,7 g per day.

~ Sauvant and Pehr (1977) fed goats with lucerne hay
ad 1ib and 100 g dried bect pulp plus high or low level cf
concentrates., Daily milk yields on the two rations
respectively averaged 3,45 and 2,91 kg with 2,7 and 4.8
per cent fat, 3,0 and 2.8 per cent protein and 3,7¢ and
5466 per cent lactose in the milk.

Supnlementati n of control diet with nrotected
cholesterol caused a dron in milk fat content equivalent
to 20-30 per oent drop in milk fat scoretion and neither
protected cholesterol or unprotected cholesteroi had any
effect on mili protein or solide-not-fat content (Gulati
et al. 1978),

After 24 hours fasting, the yleld of milk decreased
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drastionlly, sodium, ohlcride, fat and protein and citrate
contents increased and lactose and potassiuvm deoreasad
(Tinzell, 1967),

Bffect of hormones on composition of miik

Oxytocin treatment of coats and to a lesser extent
frequent nilking without oxytocin caused un inorease in
sodiun, chilor:de and non~casein protein and a deorease in
potassiun and iactose ocontent (Timzell, 1967 ; lTingel:. and

Peaxer, 1372),

Adrenaline injection at s dose of 2.5 mpg/keg body weight
markedly depressed milk yieid of poats but incre2sed fat and
total protein concentrnti,n whereas chlorpromasine had little

effect (Protasov, 1968),

Prolactin injection to goats increased the fat and
protein per cent in the first half of lactation and casein
per cent in the second half of lactation and thyroxine
injection increaned the fat and laotose ner cent in the
second half. ‘hen insulin was injested to gzoats the
peroentage oi {at Ilnoressad in the first half of iaptation
and lactose and protein oontents increased in toth halves

(Golovan, 1663),

Thyroxine administration to goats was found to inorease
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the fat per cent whereas thyrotrophio hormone did not affect
fat oontent. In the case of protein contont it was vioe-

versa (Arepev et al. 1971).

Gelbart and Novgorodova (1972) in their experinents
with goate showed that thyrotrophin had greuter effects on
miliz yield than t. yroxine wiich had more effeot on the

cagein and non protein nitrogen.

Chowdry and Forbes (1472) reported that low level of
17-B-oestradiol infusion and injeotion resulted in a non
slgnificant inorease in the milk yleld of poats accompanied
by a slight decrease in fat and in protein content, With
higher levels of administration, the milk yield deoreased
progregsively and fat and protein content inoreased,
Variable ohanges in laotose and deorease in potassium

concentr:ti~ns were noted.

Variations during lactation

Camble et al. (1938) ; Knowles (1939) and Ronningen

(1964) have found pronoumced tendemoy for both fat and
8olide~not-fat of milk to decline to a mininum at about the

fourth month of iaotation.

The total solids, fat and total nitrogen oontent of
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goats milk deoreased as laotation progressed (Barnabas
and Mawal, 1559).

Mba et al. (197") found that the butter fat, protein
and lactose values of West African dwarf, Red Sokoto and
Saanen goats were significantly affected by stage of
laotation (P<0,05) and tended to rise with advancing
lactation particularly in Vest African dwarf goats. The
percentase of uprotein, lactose, fat and total solide were
found to decline slightly with advance in lactation, in
Weet African dwarf goat, There was a steady fall in milk
yield that was renorted to be statistically signifiocant
(Akinsoyinu ot al. 19577).

Gonc (1979) observed that the total solids, fat,
protein, laotose and mineral contents of German Immroved
White goate tended to deorease towards the end of each

lactation.

Sauvant and Pehr (1977) studied the chanses in the
composition of milk of goate during the first ten weeks
of lactation. Milk fat and protein content decreased
rapidly at first., Ash ocontent deoreased steadily while tie

laotose inereased.

Rakes et al. (1980) analysed about 1100 records during
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one year and found that the yield of milk f=t and protein
are significantly affected by stage of lactation.

Seasonal variation

Pronounced seaconal variations ocowrred in the fat
and aolids-not-fat oontent of goats® milk at least in
tenperate regions. Data of Gamble et al. (1939) and
Yythgoe (1940) indicated that im Maryland and in
Massachusetts both fat and solide~nct-fat declined to a
maxin o in late sumner and inoreased thereafter. The fat
varied as much as two per oent and the soiids-not-fat by

nearly one per cent.

The chloridc oontent of milk tended to be Lighar in
sumner and protein higher in winter. RNo sea~onal variation
in fat and laotose, socdium or potassium oontents of milk
wvas observed (Tinsgell, 1973).

Effect of teat stimulation on milk composition

The duration of teat receptor stimulation during
milking wvas reported to have no change in the composition
of the miik of goats (Marchenko, 1972).

Denanur and Martinet (1959) observed that demervation
of the mammary glands produced milk whici1 was richer in
total N, casein H, butter fat and lactose oontents.
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Effect of temperature on composition

A five minute thermal etimulation at 4%.51°C before
each milkins enhanced milk ejection and inoresmsed butter
fat yield in goats (Valdma, 19%9).

it ol
Clarke (1376) exposed goate to oold for two daye and
obeserved that the orude protein and fat yleld of milk were
redused., The redustion was more on the first day than on

the seocnd day.

Frequency of milking

Moo Tuot and Arun (1974) studied the effeots of
milking (1) onoe daily, (ii) twioe daily and (1ii) thrice
daily at tie start of iastation and then once daily. The
average fipgures for i to 1ii respectively(coeffiocient of
variation in parenthesis) were as follows : lactation milk
yield - 3237 (0.402), 585,6 (0.747), 479.6 (0.,250) kg 3
mil: fat per oemt 2.86 (0,126), 2.84 (0,116), 2.81 (0,100) ;
ailk protein - 3.47 (0.06G), 3,37 (0,062}, 3,36 (0.062),

Goats maintzined in continuously lighted conditions were
milked at 13 hour intervals., 1In roate milked at 13 unour
intervals there waes a slight (P<0,05) decrease in fat per
oent cf 0,16 per oeni per milking. No di-urnal variation in
the milk compodi tion was obvserved (Caruolo, 1974).
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Conditions of the Udder

In healthy goats the milk yield and milk composition
(Ra, K, C1 and lactose) of individual glands varied randomly
from 4oy to day but were always parallel (Jinzell and
Peaker, 1972).

Infection ~f the udder of goats caused an inorease in
cell count, fat per cent and ooncentration of albumin and
immunoglobulin, but a2 decrease in milic volume and whey

protein concentration (Caruolo, 1974).

Effeot of Oestrus on the commnosition of milk

It has been reported by Peaker and ILinsell (1974) that
oonsiderabie changes in the oomposition of the aqueous phase
of milk preceded oestrus by one to fowr days in goate, The
laotose oontent deoreased from 127-110 mM, The composatttion
was found to return to normal by the omset of oestrus, The
fat, protein and imnunoglobulin concentrations showed no
chan-e nreceding the oestrus. Administration of exogenous
oestrogen to an oestrus goat caused an increase in sodiwm
and a fall {n potascium content in milk but laotose and

chloride were not affected.
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Bffect of ohemicals and alkaloide on milk composition

Patton (1576a, 1976b) and Patton et al. (1977) found
that infusion of the plant alkaloids, colohioine, vinoristine
and vinblastine or ths plant lecithin oonocanavalin A into the
udder of laotating goats supnressed secretion temporarily.

As the glands recovered from the suppreesing sffect, fat and
protein content of milk and sise of milk fat globules
inoreased. The fat and protein contents of the goate milk
was found to inoreamse as m:0h as two per cent (3=5),

Patton (1976a) speculated that the consumption of plant
alkaloids hy graging goats may at times alter the yield and
oonposition of milk,

Bagaaeil and Clapperton (1980) found out that chloro-
form introduced into the rumen of the lactating roats eigni-
ficantly decreased the milk fat and soiids-not-fat cecontente
and that the milk protein per cent was slightly inoreased.

Correlation between the various milk constituents

Meyer (1963) calculated the correlation coeffioients
(r?) between milk constituents and between constituents and
yield. The values for solids-not-fat oontent with milk
yleld, fat, protein and lactose oontents were r2 = 0,16, 0.2%,
0.53 and 0,46 respectively.
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Correlation coefficients were calculated between
oconetitusnte of goate milk. It was found that r = 0,864
betwacn total solids and fat, r = 0,526 between calciun
and acidity and r = 0,18 between fat and protein. The
variations wvere least between total solids and laotose
contents and the highest in daily milk ylelds and caloium
content (Teomhard, 1963).

Ronuingen (1964) found the correl:ation between milk
yield and fat rercentage as » = -0,25 and that between
milk yield and kg butter fat as r = 0,712. Thers was a
correlation of 0,297 between fat percentage and k- butter
fat,
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MATERIAIS AND METHODS

For the study of the gross composition of the milk
of crosstred goats six eaoh of Saanen x Malab:ri and
Alpine x Malabari poats maintained under stall-fed
conditions at the All India Co-ordinated Researoi. Pro ject
on Goats for Milk, Mannuthy, were selectei. The selection
of animales was at random. Detaile regarding the selected
gosts are presented in table 1,

Feeding.

The milking goats were given a maintenance ration of
3 ke roughage and 400 g ooncentrate, Additional 400 g
concentr:te was given for every one litre of milk produoed.
The oonoentrate fed was Godrej EMR Pellets. The roughage
included HNapier grues, Para grazes and Guinea graes during

rainy months and various tree leaves like Jack frult leaves

(Artocarprus heterophyllius), ¥irni (Manilkhra hexandra),

Poovam (Scheliohepa trijusa) and Venga (Pferocarpus
Marsupium, Roxb).during the summer monthe. Fresh clean

v-ter was always provided ad 1lib.
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Collection of milk samples.

The milk samples from the experimental anim~ls were
collected from the seventh day of kidding to the end of
lactation. The samples were ocollected by complete hand
nilkine doth in the morning and evening, at weekly intervals.
The milk samnles were imnediately brought to the laboratory
and were analysed for the fat, protein, laotose and ash
contents. A total of 471 samplee from twelve goats wvere

collecte’ and analysed during the period of study.

Analytiocal Procedures

1. Determination of fat in milk samples.

The fat oontent of the samples of milk was estimated
using the Gerber's method as desoribed in Indian Standards,
I.8. 1224 (1958), The prineiple involves uixing of milk
with ooncentrated sulphuric agld in correct proportions to
hydrolyse the protein of milk and breaking the emulsion,
setting free the fat and melting of the fat by the heat,
generated during the reaction, and thereby alicwing it to
rise to the swface. The amyl aloohol added helped to
nrevent charring.

2. Betination of protein content of milk samples.

The protein oontent was estinated by the dye binding
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nethod, using Amido Black, whioh has been recomnended by
Dolby (Pearson, 1976). The methos is based on the ability
of the dyo to combine with the polar groups of protein of
opposite ionioc charge. The insoluble do:aplex was then
removed by centrifugsation and the concentrution of unbound
dye was 28sessed from a photometiric owrve with optioal
density (determine: ueingz Erma Photo electric colorimeter
AR 11) and protcin oontent. The estimation of the protein
for this nurpose was carried out by Kjeidhal method.

3. Batimation of isotome content of milk sanmples.

Tactose was ectimated agoording to the Micro nmetlod,
the modified procedure of Folim and “u metihod (Ceer, 196%),
The protein free milk filtrate obtained after the treatment
wit: sodium tungstate (10%) and sulphurio aeid (2/3 N) was
allowed to react with alkaline coprer so.ution in a srecial
tube to preveat reoxidation., The ouprous oxide formed was
treated witi nhoanhomolybtdic aoid sclution to form a Llue
colour and the blue colour wae compared with that of a
standard. he paotometrio readings of the unknown
(determined using Brma photoelectrio colorimeter AE 11) were
utilized for ti:e oaloulation using the formila

optical dencity of unknown 0.6 160 1
) X » X S x
optioal densi ty of standard 0.01 1005

= 7 of laotose,.
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4. Bstimation of ash oomtenmt of nilk samples.

The ash oontent of the milk samples was determined by
igniting 2 S g sample of the milk in a auffle furnace as
d-soribed in Indian Standards, I.S. 1479 Part II (1960),

Statistiocal Analyses

The etatistioal analyses of the data on mili were dcne
asoording to standard methods (Smedecor and Cochran, 1567).
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RESGLTS

4 total of 471 eanples of milk were 00l ected fronm
the twelve crossbred goats of the AICRF on Goats for *“ilk,
Mannuthy for studying the gross comrosition of miilk, The
sanples were analysed for the percentage «f fat, protein,
lactose and ash contents and the data obtained are rresented
in Tabies 2 to ©.

Mili fat.

The mil: fat content obtained by the analysis of the
nili of Alpine x Malabayl poate 18 presented in table 2,
The milkk fat content of the samples of mili coliected in
the m raing during the early, amiddlis amd late iactation
was 4,02 » 04174 4477 » 0,13 8nd 5.75 + 0,15 ner coent
respectively. The milk fat eontent ranged frou 3.27 to
6.3% per oent. The average milk fat content for the
morning sanniee oo! eote: during the lactation was 5,00 s
(.12 per -ent. In the wvening sann es, tie fat content
ranged froo L.00 to¢ .65 per eent with an averize value of
7457 *+ 0,12 ner oocnt. The average fat oontent cutained
duaring the sarly, niddle and late laotatiocn was 6,8 _ 5.2,
Te7% & .1 and 7.1 » 0,16 per cent resnectively.

The annlyeis of variance of the d-tu ouvtained (Table 17

revealed th:t there was significant difference between
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norning and evening milk samples in the percentare of fut,
Siemificant difference was also noticed hetwecn the stases
of iaotation with regard to fat per eemt (T<0,01), There
wns sismificant differenc. between the firet and second,
first and third and seccnd and third stages of ilactation.

The milx fat content of the milk of Saanen x Malabiri
po-te is riven in table 6, The avera ;e fat content during
the early, middle and late lactation was 4,20 = 5,17,

4467 » 0,57 and 5,91 » 0,11 per oent resrectiveiy for tqe
norning milic sam~les. The peroentage of fat ranged fron
3673 t0 537 mer cont. The average nili fat nercentare cf
the mornins san-le was 4,61 : 0,07, The miiy fnt oontent
of the ssmnles of milk ocllerted in the evenings nmiiking
ranced froo “.24 to .04 ver oent with an averase values of
Gelr -~ 0,13, The niii fat oontent during the eariy, middle
and late lactntion averared 6,39 + 0,17, A,60 s 0,15 and

7.01 - 3,17 respectively.

The analyels of variange for the milk fat oontent of
La-nen x Malabarl roats is rresented in tabie 11, There
wee a -ignificant difference between the m rning and
evenins sannlescf nil: (P<2,01) but ne significant
difference betweon the stages of iactation. The oritical
difference nrescnted in table 19 indic:ted nc significant

difference between the first and second sta-es but ¢ e
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differences between the first and third sinre and ceoond
and tnird stagpe of laetation were significant.

Statiotical analysis of the data obtained showed that
there was no significant difference betwecn the fat content
of tie morning soanies of mili obtained from the twe cros:a-
bred goats. DBut there was significant difference Letween
the evening sa:-les and zlso between the toial fat oontent
of milie of botn breceds.

Ixotein oontent.

The protein content of the milk of Alrine x Malabwi
coats is wresented in table 3, In the morning sampies the
nrotein content was found to vary frowm 3,00 to 4,67 with
an average of 4,31 » 0,05 per oent, The nrotein content
during the early, middle and late lamtation was 4,0 - 3,06,
4,31 » 0,06 and 4,50 + 7,05 per oent resnectively. In the
sannies of nilk coliected during the evening mlilking the
protein oontent varied from 3,73 to “.1° wit: an average
of 4,53 » 0,05 ner cent. The mrotein oontent during the
early, middle and iate laotation was found to te 4,38 - 3,07,
4,47 » 0,16 and 4,79 s+ 0,05 per oont resnectively.

The analysic of variance table (Table 1°) for the ailk
nrotein content of Alpine x Malabari goats snowed significant

differcnces between the morning and evening samries and also
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between the three stages of lactation (™<0,01), The
oritioal difference caloulated indicated siconifiocant
difference between the firet and second, first and tiird
and second and third stages of lactation with regurd toc

protein per oent in nmili,

The protein content of the mili: of Sannen x Mal:bari
goats 48 given in table 7. The morning sannies contalned
an average of 4,2¢ » 0,03 per ocent protein wit. a range of
3.87 to 4.,7%. The protein content during tho early, middle
and late lactation was 4,10 & 0,04, 4.18 ¢+ 0,04 and 4,57 »
0.04 per cent respectively., The corresnonding values of
the evening samnles of wuili was 4.28 » 0,04, 4.35 + 2.03
and 4,684 2 2,04 ner osnt respectively witii an averare valiue

of 4,50 = 3,93 per cent,

™e analyeis of variance of the data presented in
tab.e 13 revealed sirmificant differences between the
aorning and eveningz samples of mllk and alsc between the
various stage of lactation (P<0,01).

The comparison of the protein oontent of the eamnies
of mili from Alpine x Maliubari and Saanen x Malabari
showed that there wnzs no significant difference tetween

the two cressbreds.
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Iactose gontent.

Table 4 mresents the lactose content of the milk of
Alpine x Malabari goats. The lactose contents of the
samples of milk collected in the morming during the carly,
niddle and late lactaticn were 4.10 + 0,04, 4,15 » 0,13
and 3,94 ¢ 0,07 ner oent respectively. The lactose oomtent
ranged from 3,50 to 4,27 with an avera;e value of 4,00 »
7+0% ner cent. The lactose content of the samrles of mil:
ccllected in the eveaning was found to range from 3,85 to
4430 wvith an average of 4,06 + 0,03, The average lactose
oontent of the evening samples during the early, middle
and late laotation wae 4,10 + 0,04, 4,15 + 0,03 and 3.94 «
7407 per oent respectively. The overall laotoce content of
the milk of Alnine x Malabari goats was found to be 4,06 -

0.02 ner cont,

The analysis of variance tabie (Table 14) showed no
gisnificant difference detween the !aciose content of the
aorning and evening samples of milx but there waes signi-
ficant difference due to the stages of lactation, The
eriticai difference (Table 19) s:howed that the lactose
oontent of the firet and seoomnd, first and tairﬁvana second
and third stures of :actation differed sismifiecantly.

Table 7 presents the lactose content of tie nilh of

faanen x Malobori poats, The samples of milk obtained
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in the mornins contained laotose in the range of .83 to
4,28 per cent with an averare value of 4.06 : 0,03 per oent.
The laotoee content at the early, middle and late lactation
wae 4,08 » 05,05, 4,23 + 0,02 and 3,837 s 0.06 per cent
respectively.

The percentage of lzotose in the evening samples of
nilk ronged from 3.73 to 4,32 with an averapse of 4,00 o
0.03 ver ocent. The lrnotoee ocontent during the early,
uidile and late }:ectation averared 4.0 - 1,03, 4.24 - (3,02
and 3.08¢ » 2,9, The overall lasctose content of the mili
cf Sannen x Malabari goats wae found to be 4,06 » 0,07

neyr cent.

e analyeie of variance table (Table 1°) s.owed that
there was no significant difference in tiie lzctous content
between the moraning and cvening samnles of miii. But
significant difference wae noticed vetween tiie zimges of
lactatin (7€ {,21) for the lastose ocntent and the oriticail
difference table (Table 18)'r¢voaled significant difference
between the first and second, firet and tiuird und secomd and

third steres of iactatica with reepect to the .:ctose content.

The statintical analyseis of the dz a on lactose oontent
revealed no significant difference between the iactose content

of the milisi of Alpine x Malobari and Saamen x Malab:rl poste,



Ash oontent.

The ash content of the mitk of Alpine x Malabeari roats
is presented in table 5, During the early, middle and late
laotation the ash content in the morning sam-~les of milk
was 0,773 = 040064 0,772 & 0,003 and 0,723 - 0.304
respectively with a range of 0,762 to 0,7u% per oent, The
average ash oontent of the morning sampies was 03,776 + 0,003

per cent.
\

The ash content of the evening sanples varied froo
0.756 to 0,793 with an average value of 0,77% . 7,003 per cent.
The percentare of ash in the samples of milk ccliected in
the evening duwring the early, middle and late iactation was
found to be 0,772 :+ 0,706, 0,771 » 0,003 and 0,794 s 0,005
respectively. The overall ash content of the mil. of Alpine x
Malsobari poats was found to be 0,776 + 0.971 per oeont,

The analysic of varience table (Table 16) ahowed that
there was no eignifioant difference betweon the ash ocon:ent
in the sanples of milk oocllected in the morninz and evening.
But there was significant differemce (©<0,0%) for the
various staces of lactation. There was no difference
between the first and seocond stares of lactation but between
the first and taird and oe ond and third stace of ia:taticn
significant difference as shown by the oritical difference

(Table 18) was noticed,
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The as:: content of the mili of Saamen » Malab:ri goats
is mresented in table 9. The asg: ocntent was found to
rance from 0,760 to 0.701 with an average value of 0,770
0,602 per cent. The asn content during the early, middlie
and lante lactation was 0,774 & 0,003, G777 » 0.003 and

D77 2 0,003 ner cent respectively,

In the mili of Saanen x Malaberi gonts the nerocentase
of asi: in the sanpie of milk ocollected in the evening during
the early, middle and late !actation wae found to Le (,/77 -
03334 04722 » 0,003 and 0,743 » 0,004 resnectively. Tue
asl: content ranged from 0,760 to 0.804 with an aver:are of
Ga75%4 : 0,002 per ocent, The overall as!: eontent of the nii.
of Saanen = Malnbnri gonts was found to be 3,732 » 75,001
per oent.

The analysis of variance of data obttained (Table 17)
si:owed no significant difference botwecen the as.. content of
the morning and evening samnles of nilk and niso between

the various sta~es of imotation,

Moreover, no significant difference was noticed betveen
the ash oontent of the Alpine x Malabari and Oaanen x Malabard

fonte on statisticni ananlyeis of the datn,
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Table 1. Details of the experimental goats.

L R Rl LR T SR I o w e Lot s e e de . AN K e o oWl e e oM e u Atk e S S Ve GRS o M W cion B R W YT P e e o e v S S el W

Alpim x Malabsri

ey 3 o s W e oA e o o e W e Gy b TS b S g N e e S Tur e ke e s o S e R D W

Animal Number 65163 6 133 6474 6252 6297 6314

A s e R i W W T VA AW o wW s WA T e g A Ae 5 AP s Se h we e TR e W e AR D A e M e G e M N R A e e N T WM R P N Ae WTY S S - e SO A WD S T

ate of birth 271177 29.10.77 2.2.79  28.2.78  8.5.78  30.8,78

Nate of ikidding 11.12.80 $.12.80 11.12.80 13,12.80 7T.12.80 8.12.80

Order of lactation Second Second Pirst Second Second Seoond

Duration of lact-
ation (in days) 105 113 115 121 220 219

WD o W eaee n N @ o s S 6 A L AR TR TS AP e ae e S R e AR L TR M WERRM G nAe e NN M MWD G e PR O R KN SE T o W I e R g il S e A R e AR LT U Ve s e o

Saanen x Malabari

Animal R\nbor @ 8 43 r s 49 P,8 50 P,S 57 595 764

Date of birth 16. 1.79 Pe3.79 2e3.7Y 28.3.,79 92,75 29-3076
Date of kidding 26.2.81 5 e?e81 26.12.80 10.1.81 10.1.81 6.2.81
Order of lactation Second Pirst Pirat Pirst Pourth Third .

Duration of iaoct-
ation (in days) 170 183 170 184 18% 144

E-2-1-1-%-3 - Ciro o T RTEEEC. v TN v ¥ 22 e Sl . e G g m e = o B -]

Ly



Tanle ?.

- - s

Stage of
lactation

2 PO

Barly

Middle

late

Total

sl

Animnl Humb.r

Morning

‘vening

Morning

Rvening

Morning

Svening
Moraing

Rvening

]

Maroentace of fat in the mil. of Alrine x Malubaril gonts.

. - -

409;} ¢.6?

2027 30,17

6,32 CYRE

R NP VN "

9466 4,78

7.64 775

S e el T e S T M e s o MR T s

6.30 575

3,10 Be 19

20.43 20,16

A G R TR N W

5¢56 50U

726 757

20e76 10,12

ar



Table 3.

DR AN ARG AR - e s

Stage of
lactation

G < W ki W A

Rarly

Middle

Iate

Percentage of protein in tho milk of Alpine x Malab-ri gouts.

mimal Humber

D RIS Gow o W TR e VR W e WS o e WA T T K e

- A - o o KB o e Tom
6163 6133 6474 6252 6297 6314  Me°m  ean

o AR aa I ey SR N A A U R e SR S U Al < e N M B G Gk B SV NN U b WA S W RER W 08 - U D SR oo N SR R 3 R S IAER e K W A W R R A WD TR T e s o A

Morning 3.62 4.21 4.1” 379 4.03 4422 4.0%

Bvening  3.83  4.20 4.25 4.10  4.4°  4.75  4.38 2005

T N W e < T N Cao Wk N LU WP W VI S D N T WS GS AV N A O N N A A eah el A B i Sl e SM 5 A Ay e e e us CEE i Ve R N AR W e G Gl WA MR v e W e e D

20,07 +0.04 0.9 +0.15 0,03 40,18 0,06 4.35

Brening 4,06  4.36  4.52  4.30  4.59  4.67  4.47 20.04
90.09 00.03 ‘0. ’6 ‘0. ‘9 00.09 ‘.00 18 00. 16

A S Y D gt e it G K WD A Y D <o W A W A DA A ALE N W A AR A TS ol Wk, L NP I e T AN N TUE T W ot S S S o S S Tl U S W OO AU S WD e 5y B N Y A A

Morning 4036 4.43 4.49 4.16 4.58 4,67 4.50

Bvening  4.38 4,52 5.12  4.57 4.98  5.07  4.79 2099
20.06 10014  +0.19 0,05  +8.24 :0.22  10.09

T 0% D A e o s S DI WP K B e A S S TS W M S S S R T VY 0 D T A Gl 1l e W T L6 S e AN o ST I SR T R T YR S W e O SN e R B e e TR TR L S e S

20,09 20,06 40,10 20,10 20,07 20,09 0, .05 4.40

Bvening  4.11  4.31  4.59  4.32  4.64  4.81 453 20.03

indireic Jl - Jes o P~ S o e = PR~ =T - v} ey I o I~

ov



Tablie 4.

Stage of
laotation

DU W S O 2o . -

Middle

late

Total

z2ms s s

Percentage of lactose in the milk of Alpins x Malab:wi goats.

W s o o e VS e R o TR U3 A GMP @ M M A W) B A N MR TR WS AN OWE RO s W e e W M WEe ok G NS XM G R W et A8 AW o S S WD MR TV 4 WUD S ek Wb U NS e e W T

Aninal Humblr
VORI . 1 T ¥
6163 61373 6474 6252 6297 6314 Mean
Morning 3697 4.04 4.17 4.11 4,12 4,11 4,10
:‘_0. 10 :_O. 12 :.0. 13 :_O. 13 :.0009 _':O.ﬂ? :.0.04 4.10
Bvening  4.06  4.11  4.13 4,08 4,058 4.14  4.90 =0-06
20415 20,10  20.12 40,08 0,08 +0,06 :0,04
Moraing 4,030 4,09 4,26 4.16 4,27 4.05 4,15
Bvening  3.91  4.15  4.30 4,18  4.24 4,09 4.15 2002
Moraing B4 3.89 4,01 3.88 4,02 388 3.94
+0.15  +0,08 0,08 20,04 20,20 +0.06 20,07 393
Bvening  3.95 3.85 4.01  3.90  4.01 3,92 3,94 01
‘"G. 16 :-G.OS *’{) 07 ‘0004 *i‘:‘.Oﬁ :Q'Qg :_9.07
Morning 297 4,02 4,16 4.05 4,14 4.03 4,06 ~
1@.05 ‘0006 _:0.06 :.0006 :‘;0.09 ‘_5:) 004 _‘:0-03 4.06
Bvening  3.97  4.05 4.1  4.05 4.11 4,06 4,06 2008
"0.96 “0.0‘5 :9.0& _0_’3.05 ;{}."‘5 :-{"0&‘ :_30{)3



Table 5,

Jtage of
iaotation

. s

Barly

¥iddle

late

Total

Marcontase of ns . in the wilk of Alvine x

e

AAD IR AW e o
6163 613*

y. ,Q? ““:1.")2‘;
0-755 Ge770

L8 DT ‘ i W Vo 3
LY . N
u':}{:\&l & v {

N AT W e i

Ayening

Moraing 0.776

:3:).{}09

0,768 0,770
- 30006 :_00908

L R e B

Go?ﬁ?
*"a .W

Bvening

Horalng 075

se00f 0007
-

0e733 D735
;fi.mﬁ L{}.m

L T A

{}o 7“6

Beening

T e o O AY e L w n  W e

Yorning Je 711 04781

BTTE 04774
008 7,008

wenine

G0

Lﬁ.@?g

B e i T R . Tk

.:_0 - DO2

20,013

G e RS SN G e 6l w0 e e

e Tae e TS W At

%nimal Humb.r

54?4 6252

- 2 e e cwMm s

54775
JeT::H

Q.772

077 G770

20.,0%

0.766
0,009

w0

0.774

TeT90 0,762

:p.ﬂ‘@

De 772

G773

0,779 D.T64

20,006 £0,017
0,77 0.76C
200G 27,006

R R

Yalsb wi poate.

B D R T T T C e -

S ww o m

6297 6344  leam oo

-

OeTT
20,017

Qs 770

Qo777
2560
Ca7ts 04772
20015 '

20,097

0,774
u.OO’

we L e -

Qe TT
_‘_j:).ms
0.771

B T VI L ™

D781

Da78G 04773
:_0.{)09 s

o?qr‘ e Y 1
;:.ﬁ’{ 2,092

e . P AN er e T

Do 7134
:_@.QGE

e -

{}.7;’2’
=e04

2776
L7006

9077?
=005

Q ?d A P .
\5.&3{}{ :_G.f:‘ﬂa

D677
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Table 6. Tercentage of fat in the mili of Saamen x Malabari pouts.

Animal Number
Stam of . o A o . . ¢ D 11 o a os £ I o ok o e AT e ol e e e e —-—— Mean Total
lactation Fz,s 43 T.549 9,8 57 r?s 50 585 754 Mean

LD WD e WU U B A W O wene N Ty B v s S R S kAR T M e A T W e B T R VRO % W ik e N T W 0 e Y A WO S g MR AP il T R ity b G K R coi e T G el n e aem o el e

Morning 4.19 531 3.83 4 .40 3.73 4.00 4,26
:_Oo 14 :_ﬂ026 :_0024 :_0.31 :‘ao 16 :_Q. 10 _':.0012 5030

Bvoning  5.89 7.23 6,16  7.18  5.24 6.63 6.3 <M
:‘0030 :.Oo ‘% :'9053 :_0.41 :_*".22 _‘_‘0023 _’_Go ’7

DD S e Gy S e iy S 5 A ST R Ay a2 N A N KA e aan o N RS T O r s wbiea <o N T Y R e G SN AL - e AR T G s v G el B S L e A G N

Farly

Horning 4,2% 4.83 4.25 535 4.26 477 4.60
:_G. 1-5 :_C}o 14 :_0.08 :_Oo ’0 :.’3008 :(‘o ’6 :_()0 5065

Bvening  6.51 6.74 7.03 8.11 5,37 5.5¢ 6,66 20+M

DY 0 Ve s > - G A G o W > N LA T W SR A S D e T L Sy W N Wl Ak G e vl S R S WS SA B WER KWD M R aD TG s cOv R e e S - G S e e s O

Middle

+0.20  10.13  +0.30 +0.46 0.17 :0.23 0.1 5.99

3”31!!8 6075 6.51 T.74 9,04 5eT% 6.60 7.01 ;O. 16
20,46 0,16 :0.25 20,22 :0.11 _0.15 0.1

CEED R R G W o G s S WS R r WS M e R e e e . on G n . o e e A v O L T S e - v e e - s -—

late

20,09 20,12 10,18  20.19 20,15 10,16 42,07 5,64

Bvening  6.40  6.85 6,97  7.98  5.43 6,37 6,69 2799
_‘-{3. 18 _:O. 13 :’0.23 19023 _:Q. 10 ;(}. 13 _:(}. ’3

Total

4



Table 7. Peroontnhre of protein in the milk of Saanen x Malabari goats.

GBS 1 Y B . G W N e T o 0 B L T . 0w e W w vl o L e b L g e AN e sk T AV B e AT M e ke S o e e e ne e me s AW fam o ————
Animal NumbLer

stm of U T D A A " e T il s W e G TR e W W G s M (Mt A e e S (St e S A S mtal

laoctation 7,5 43 T,8 49 PF,8 57 F,5 50 595 764 Mean ...

D T W N N N T A e ABA o G Yok N e S RGN MR e e G R iy e i o WG AW W W S s ae L R e b M cn e i MR Sa M W T NN T S S GAL S e b o e SN

Morning 4.16 4,04 4.19 4,15 4.12 5437 4.10
:-0011 :_0.’)9 _‘_0. 11 _'_’_Q. 10 :_Oo 10 :_0.0r) 3_‘).04 4.‘8

Bvening  4.32  4.27  4.43  4.23  4.27 4.00 4,28 2003
:_00 10 :_0.06 :.00 10 :.00 10 :_0004 :_0096 _4_'_0004

AUPU . Ay D W - N WD S U W TR T D W N8 s B Wk v S L ew Ore S oy L B S U K LA o ok W 0B e e e e T

Barly

Morning  4.06 4,27  4.23  4.15  4.26 4.10 4,18
20011 9,10 2010 20,07 10,00 10,07 10.04  4.28

Brening  4.33 4.3 4.44 4.35  4.43  4.44 4,33 2008
_‘:0.0? .:00 16 :{)007 :_6007 :_0.04 :@;06 _0_9.03

D A GO A I S A R ST S GO A A A N T WS TR kR WA o S T Sk SR MR AR O Y Se T WA R ST ETG RCS U M A ADO o L onn R o A ML X SR e e R T A W - ———

Middle

Morning 4.68 4 .66 4.49 4479 454 4440 4.59

late Bvening  4.70  4.93 4.8V 5,01  4.88 4,79 4.8 2003

AP U D 0t 500 W W S o W W Coin RO e W RGN M T 3N i W e T WM e e S St R U v W S ke R M GO L LWR W S AR e A ke W Y A e RO e e Sike Tl T DD W S S

Morming  4.31 4.33 4,30 4.36 4.31 4.1 4.2
l@o()ﬁ 3‘_0.7‘% :3008 :_0008 :_0007 _’_().0? :_0.03 4040

20,07 20,00 0,05 0,09 20,07 25,10 20,03

1]
]
£

¥



Table 2. Percentare of lactose in the nilk of Saanen x Malabari goats.

Animal Humbeyr
Stage of e o e e e o e Mean Total
lactation FQS 43 F?S 49 ng 57 F?s 50 595 764 Mean

T A U s I A Gy S VS G RO L T a6 B ko £DP SO I IR RS Gl WD TN MM VA AR TR TS L sk e WA U W G MOR WS 5 T MR e e U SNECTI W AR U A T W NI R B NAN ORI AT RO g e S AR S S A n ot i S

Morn-lnf’ 4.0 4,05 4.07 4.13 4.09 4.05 4,08
:9.06 :3.08 :?.06 :9.07 :9009 :9007 ;Q.03 4008

Bvening  4.04 4.16 4.08 4.1 4410 4.03 4,00 20.02
20,08 40,00 40,048 10,07 30,02 0,09 40,03

Bar.y

Moraingz 4.24 4.30 4.08 4.28 4.24 4.24 4,23
:0.0d :'0094 ;“.05 ;0.06 :_000‘, :_0006 :_0002 4023

Bvening  4.28  4.32  £.09  4.27  4.23  4.23 4.2 2002
40,04 20,05 0,05 20,06 40,04 40,06 10,02

L J
-
- e - - W KU AR AW D A G A A D R A A T e B kT A e S A Y W S A SR e W P S Bl i s i i SR

Middle

Marnine 3,92  3.85 3,82 3,83 3,86 3,90 3,87
20,07 20,06 20,08 20,03 20,07 20,09 + 0,06  3.86

Bvening  3.88  3.82  3.91 3,73 3.8 3,85 3.85 <=20e0¢
20403 10,03 0,10 20,02 20,06 40,12 :0,0%

T I o e - Saw - T S L K O I O A B g £ T e W e D T T NI TR CH G R T M R AKD O e S MM L v T R G T S O A e W WD

Iate

Monning  4.08  4.07 4,01 4,08 4,06 4,06 4,06
20,08 0,05 20,08 25,17 10,05 0,05 20,03 4,06

Bvenine  4.07  4.10  4.03 4,05 4.0¢ 4.04 4.06 =002
2005 0,06 20,04 40,8 20,05 20,06 0,03

2ok BoFaihg e R N i Eoke k- T R BRI RS ey ot e v . TR croomoae = RN % 3



Table G,

Percentago of ash in the milk of Saanen x Malabari goats.

WD D I S SN Nl TR L. N e I o PR i A e W e 7a W 2O e e S A A e v o A S - T WIS TUDAED AR O T W W L e A RGD e G 4w nn e e L T e . -~

Stage of
laetation

A D U TV A e G

Borly

Middle

Jate

Aninal Humber

e e Mean TOtal
FpS 43 F,S 49 F8 57 FpS 50 595 764 . ean

ks en s Am S R % w0 ke e o e e A S A WS N A A S TR T YO vk WD AW S x e Ty e W e oo WBANE ST s e e Sk T R AR S e o - o A DD

Morning 0,770 0768  0.796 0,794 0.780 0,760 0.774
DN 20,007 20,006 0,025 40,006 0,006 20,003 0,776

Bvening  0.762  0.782  0.790 0,779 0.795 0,760 0.777 <2001

TSGR S WAL IR KT ke Tl e TER L4 e IR NS 64 Sy S AR A A < T SR A U e W IR OAE . M ol e Gl N A IO G T T D vEe e I S T ke SO N o W et i R So ol vae G e o SRS

Horning 0s77% 0767 0,790 0,776 0,786 0,7G€ .777

Bvening  0.770 04798 0.796 0.771  0.740  0.774 0.]82 20.002
5}.030 1{3.007 :.30006 :_0‘{)11 :3.020 :_90006 :_9.%3

A O I D B e MR T S A A YR A TU A TS D WD I W S M e s DN G A%, e A b B WD ST R KD N S R T R SPE U K WV s W KO ANy S 0T A b sy OB W ST i <2 SN D N

20.013 20,006 :N.007 +0.018 +0.00f 20007 +0.00%  7.791

Bvening  0.786 0,790 0.87° 0,793 0.804 0,738 0,793 20-002
:f} 0019 :_{}QQO? _’_Oo 14 180f}33 _‘_G .00"”’ :.Oowg _"_O 0004

P D Y A . N T WS TN T T A W 40 A WS S G A U D YOS W R 1B EAR MR S e S8 AN T UM D i T D W MG Ve 1D AR Y YA T o A Wk W s A . S P A

Morning D777 076 @783 0701 Dega 2,770 0,776
::5) .{}03 r‘}.m% -‘:.“; .003 :.G.{}"}s :-’:j. P 3{')4 ::.}. Sﬁd -jﬁi .i"q:} 0. 8?

Bvening 0,773  0.792 0,795 0,781 0,751 G775 0.764
0006 20,008 20,003 20,000 20,003 20,005 20,002

e e o e e e P R o . P PR e . ] oz e e . - L s e
Seonrrim LI HCR aSTmnR Hil e onghon o Jop bt gvo gl ! T pRRaigieedk <4

St SN b e T otien} 2 e -
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Table 10. Analyeis of vaerianoe table for fat nerocentage
in milk of Alpine x Malabzari goats.

.y - oin Ca B 0 L mom e e e o e W e SR e m e  nh s e e e s e e e e e
8o d M8E r

d 5
L R T T I T U T Ty g P e e e e

Between periods
within group 1 62,2783 62,275  111.470°*

Between staes
within groun 2 11,958 5979 10, 700%»

Error 32 17.877 04555

Total 35 92.114

PRSP SRR . PR - v - o e o~
TEoWm T N houi . pegue e Tream T ™

«# Significant at 17 level.

Table 11, Analysis ~f variance table for fat perc:ntage
in milk of Saanen x Malabari goats.

- R . M K wa il e O G Yo W N M G . L WEE T W A M s TR g ¥ ot L R Iy SR X 1Y
£y

Souroe ar 88 MO »

D T WP T W % e N - . PR P Y L aa e TEGG= AR B L L M g e e A el B S S A

Between periode
within grounc 1 38,062 38,0U8 694281

Detween stares
vithin gro.n o 3.197 1.59¢ 2.907 N

Error 32 17.597 DHET

L i b R R R SN S e T ke e TEw L e S 0 WG e e A e S

mIne oonT TR - o I g -SR-S o < - . - b b= Bt R

*s Significant at 1° level.
NS- Not signifiocant.



Table 12, Analysis of variance table for protein
peroentage in milk of Alpine x Malab-ri goata.

D S T D S M A R BN T A T W AN A B WD I S W ST S D W 40 AP AND S B G e W S Ll S R S T D WY T Y e AP
WD URROE W xS o N SR e SIS W SO L 3 4 -y - o D YO s e W B S s S g T W ARG RPN

Betweon periodsn
within gro n 1 0.83%8 0.837 25, 177"

Between stages
within grour 2 1.520 0,760 22,.,323%%+

Brror 32 1,067 11,033

U D S SRl AT DN SPGB 1t DG S S Vb et o iy W Wk W 8 SO W D s

Total 35 3+425

3
it
£

|/ooo@oar L gomEmoowt It s T@EmEn st o LmeEs

*» Sionificant at 17 level.

Table 13, Analysie of varianoce table for protein nercentage
in milk of Saanen x Malabari goats.

L2 2 1 % L X T N T ok . R LR IR S K o e e R VR e T v NG g kR AT e W W R e R - b e R cas hac o MR ek ok NN WM O
MEa =

Souroe ar 88 MSE ¥

G AR N SW WD TR P e Wik w3 DN D TR Ny R < G W A N W e N e s WS e A I - . . -—— g S - . e G

between periods
witiiin group 1 0.459 0.459 40,6000«

Between stages
within gzro.p 2 2,029 1.014 £9,7T70**

Brror 32 0.362 0.011
Total 35 2.850
|~ 2 g n Bl Bavdii o 34 T R I ~ g g F - ] S o F & S ¢ woommomE o T =

<% Significant at 17 leval.
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Table 14. Analysis of varianoce table for lactose oontent
(peroentage) in milk of Alpine x Malabari goats.

A W m wE wm s W s AN e MWD e e e O e WY RO S N e e AR N CO W A WES e A o A e T e e W e o e S N e
se MES F
e 4 AeF
CDEUD YOG FOY iy 40P S8 10 D T M BB G e W G VDN S PUD A D SN o At WP AU i A OW i b I Oh U A A A A ey T oy S o -

Betweon periods

within group 1 0.00039 0,00039 0,056 RS
Between stares

wvithin gro.p 2 0.263907 0.13454  18,G62x~
Brror 32 0.22704 0,00710

Total 35 0.49651

RITWRI D ) if ) meezmmaer v [mmom e R IR+ S

NS - Not Signifioent.
*+ Significant at 17 level,

Table 15, Amalysis of variance table for l=otose oontent
(percentare) in milk of Sasnen x Malabari goate.

ARD W YDE D NP e W B G YR SRS P A S e S Ny A i SR WS ik N W o W MRD o MR M D WS - VIDL-GND NS G e Sk A s NN W is M IS R Nes < R M S
Source ar S8 MSS F
L2 B 2 7 ) T b W W - o W e o A S A N W e i SIS R S A o D A N W WD PP W NG B WA gD o WD R W W W A A W s S T A L L 2 ]

Between periods

within group 1 0,000001 0,000001 O©,000077HS
Between stases

within group ? 1.0898 0.5449 42,2010%+
Brror 32 0.413199 0,12912

Total 35 1.503000

SR s Ctr [0S - 2B 1 - el gt - 3 R qpagihg B ammST LT Ry o SZaow

HS - Not Significant.
** Significant at 17 levcl,
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Table 16, Anmalysis of variamoe table for the ash percentage
in milk of Alpine x Malabari goatas.

A D e W U 203 AP T D B ik W VAP WS S I o WA I A NGNS s WM D Y W OB o WD M s NS b AT N A AR e WS R B i o

Source acr 58 MSS r

T D U D s D Y T Sl AT DD i s G P D VU DV D U e o TH wh D WD W AN M 5 AR v e i D G o o W OB Uiy % D il

Between periods
within group 1 0,0001 0.,0001 1,00 WS

Between stages
within groupn e 0.0010 02,0050 5.00%

Error 32 0,00%4 0,001

D e o gy e W o Ay WD VN e g S > A S s e R SN S0 2 S s R e NG e e Wt e S

Total 35 0.0045

b3 -3~ g W22 v R+ 4 3 [-1 - T ammoSm W @RI R WMBITT S8

HS -« Not Significant.
* Significant at 5° level.

Table 17. Analyeis of varianoe table for the ash percentage
in milk of 8aanen x Malabari goats.

DD W o o W T i 8 A Y ot W D AR o s e AN WD SN G G S S e VI or P T T O WD e S e T S e O M e = s 0k e s A W
s r
uree £ |
R W S G R R WD S I N SR M p e e e e S Yo M s ) T oV i O e e o DD W e SO s i M A SR e o WD S W G

Petween periods
wvithin group 1 0,0000%8 0,000033 00,0568 NS

Detween atages
within group e 0,001421 0.007110 1.0620 N8

Error 32 0.021390 0,00066%

O s v ey M e oM e W S C L e e A Ko AR B 0 WS W S GRER

Total 35 0.022849

@UU o ITImM o MLtz o o ommmn@Mer bab~4— 4 RV =& E-= SO oo Jii i sk £ 3 s

RS = ot Significant.



Table 18, Critical difference between stases of lactation of Alpine x Malabari

and Saanen x Malabari goats.

L I e Ne o wm A e ems e R - e den et SRR W W D W e

lactation Pat Protein

- e o e ~ e A whm R MBS TR Al S WAL MR SN wie e WM S M SR e ke e B - i

Early 5.76 & 4.21 a
Middle 6.27 b 4039 b
Iate 6,99 e 4.65 ¢

Critical dif!irenoo 0.305 .075

.- —— N - W e e e o o

Alplno x Halabari
Stage of e a x e o e e oo ot 11 om et .

ST e ke e e W o D W S Tk ik el ek R ot SO

Lactore Ash

o ———— o A Sy 0. e M YIS o VU T o e wD L A

A4.10 a 0.772 a

4.15 b 0.772 ®
3.93 ¢ 0.7684 ¢

0,023 0.006

R R s T

or N G B G T s W S A VW he €D R ~b¢:§b~| gm !.!..l N L «uwl ‘E‘lmi.g-i.-m-u-m-— - s W AT W e o P .

Stage
lactation Pat Protein

Iaotose Ash

R D e A WD e om o e WAL e e R i A S D v T A e e e o Y P T RS SN M e GBI S T e A D e W S G A D M Y W O W W ow B SWB TS G T T R ) Rn RS VI e G D S e IR

Early 5.30 a 4,18 a
Middle 5.65 a 4,28 b
Iate 5.99 b 4,72 o
Critiocal difference 0,303 0.043

MEWMBLR W= TN DLdSmnE mmmooroon

3]

4,08 a 0.776 a
4,23 b 0.779 b
3.86 ¢ 0.791 ¢
0.046 —

Identical nunbers indicate no differenoce within the group.
Unidentiocal numbers indicate siyonificant difference within the group.



Table 195. Comparison of the composition of the nilk of Alpine x Malabari and
Saanen x Malabari goats.

D ke T T FRp T Y o - s e s s e AT R N Aok SR b e SVB e S s o A ke A e e vum W AN e W S

Average of Average of Grand
Conatituents Dreed the morning the evening Hean Brror

sanples samnles

D L I . N I L T R e R R . L Ry — W e

Alpine x Malabari 5.00 7.57a 6.29 o
Pat 0.554
Saanen x Malabari 4,61 6.69b 5.64 4

TGS W08 S0 o e W o S S MR AR e N Ve e G Sl e N T B T A T R T - . - A o e

Protein OQ 22%

- W wse

Alpine x Malabari 4.06 4,06 4,06
Iactose 0,008
Saanen x Maladari 4.06 4,06 4.06

AT A I S 2 D T2 G T e e SR . e SRSy A WO A W YR TOR WK M SN e o T A S e M A e . e R e e ey AR e v e e g R A A e R G N e sk SRDTE TR T a CN A e

Alpine x Malabari 0.776 0.77% 0.776

Ash 0.0004
Saanen x Malabari 0,779 0.724 0.7732

PB@WMEBIr oS Lo -+ S SN TS T - S MRS o rW I Re T Rmm T =

Unidentical nunbers indicate significant difference within the group.
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Fat (%)

Pig. 1. Percentage of fat in the morning milk of Alpine x Malabari and Saanen x Malabari goats.
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Fat (%)

Pig. 2.

Percentage of fat in the

evening milk of Alpine x Malsbari and Saznen x Malaheri{ goats.
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Protein (%)

Pig. 3. Percentage of protein in the morning milk of Alpine x Malabari and Sasnen x Malabari goats.
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Protein (%)

Fig. 4. Peroentage of protein in the evening milk of Alpine x Malabari and Saanen x Malabari goats.
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lactose (%)

Fig. 5. Peroentage of laotose in the morning milk of Alpine x Malabari and Saanen x Malabari goats,
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Pig. 6.

Percentage of lactoee in the eveninz milk of Alpine x Malabari and Saanen x Malabari goats.
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ash (%)

Mg. 7.

Perosntage of ash in the morning milk of Alpine x Malabari and Saanen x Malabari goats.
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Ash (%)

Pig. 8.

goats.

Percentage of ash in the evening samples of milk of Alpine x Malalari and Saansn x Malabari
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DISCUSSION



DISCUSSION

In order to increase the milk produstion potentiali-
ties of Indian breeds of goats orossbreeding with exctic
breeds suh as Alpine and Saanen is beingz resorted to.
The chemical oocnmposition of the milik of crossbred goats,
Alpine x Malabari and Saanenm x Malabari, maintained at
the All India Co-ordinated Researoh Project on Goats for
Milk, Manouthy, wvas studied, The fat, protein, lactose
and aah oontents of the milk of the two crossbreds are
discussed with referenceto the difference between breeds,

stage of lactation and time of milking.

Fat contegt.

The average fat content of the milk of Alnine x
Malabari coats in the morning sample was 5.00 » 0,17 and
that of the evening sample 7.57 s+ 0,12 with an overall
mean of 6.29 + 0,18 per oemt (Table °),

The average mili fat oontent of the Saanen x Malabari
goats in the morning sample of milk was found to be 4,61 »
0,07 wille the evening milk sample contalned 6,6 +» 7,13
with an average of 5,64 » 0,09 per cent (Table 6),

The above mentioned values fall within the range of
nilk fat reported by Parkash and Jennesa (156%)., They have
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stated that the frequemoy distribution of the fat oontent
of milk from individual goate was rather similar to that
of the nmilk of cows of common dalry breede, the range
being 2 to 8 per cent. Almost similar valuee as obtainmed
in this study were renorted for the milic of Saanen gonts
by Mba et gl. (1975) and for Yest African dwarf goats by
Zetel:: :dt (1977) and Akinsoyinu et al. (1977). The values
obtai ned {in the rresent study were ~igher than the fat
percentages renorted by Mittal and Pandey (1471) ; Sachdeva
et ai. (1974) 3 Qureshl et al. (1981) ; Nirmalan and Ralr
(1:62) and Devendra (1972).

Saanen x Forean nastive first generation crossbreds
were found to »nroduce milk oontainins 5,37 per oent fat
and Forean native goats :sad 5,72 per oent fat in the milk
(Tee ot al. 1975).

The percentage of fat in miik obtained in the nresent
study was lcwer than the values rewnorted for Red Soioto
goats by Mba @t al. (197%) and Pygmy goats by Jemness (19R0).

The fat content of the milk of goats was almost siamilar
to that of fine wocl sheen wiich produwced 5,79 per cent fit
in its ni'k /feorriev, 1962), whereas Volohenko /1.59) =nd
Kubis {1.6") have remnorted = higher fat oontent in the

nili of ewes.
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The average fat peroentage of the six Alpine x Malabari
goate deoreased from 4,50 per oent at the first week of
laotation to 4,12 per oent during the fifth week of
lactation (Pig. 1) and thereafter the fat content steadily
inoreased upto ©,50 per cent at the end of the l:otation
peried (15th week). From the 16th week of lactation only
two aninale in the Alpine x Malabari group continucd to
lactate and the average fat percentage in the nmilk of the
two goats are presented in Pig., 1., The fat peroentare
decreased from 5,50 per cent at the 16th week of lactation
to 4,47 per cent at the 218t week of lactation and the fat
oontent aganin inoreased upto 6.51 per cent at the end of
the laotation (3%rd week).

In the case of the Saanen x Malabari gozta, the fat
content of the morning sample of milk (Pig. 1) increased
from 3,50 per cent at the second week of laotation 4,50
per ocent at the seventh week of lactation. Thereafter
the fat content was found to remain alnost constant with
slight variation upto the 17th week of lnotatiocn and then
inoreased upto 5.40 per eent at the end of the laotation
period (24th week).

Plpure 2 renresente the fat content of the evening
sanples of miliz of Alnine x Malaberi goats. The average
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fat content of the milk of the six animals was found to
inorease fron 6.48 per ocnt at the beginning of the
laotation (18t week) to 8.00 per cent at the end of the
"lactation (15th week)., The averare fat content of the
nilk of the two animals which continued to lactate after
the 16tk week of lactation inocreased to £.72 ner gent

at the 22nd week of lactation and thereafter declined to
6.6C per cent by the 20th week of lactation and again
inoreased gradually upto 8,50 ner cent at the end of the
laotation (30th week).

Pigure 2 also represents the milk fat gontent of the
evening milk samples of the Saanen x Malabari gonts., In
this case the fat content of the evening mllis samples wns
found to increase from 5,80 per cent during the firet
week of lactaticn to 6.75 per oent by the Tth week of
lactation and thereafter the fat content was found to
remaig steady with slight fluotuaticns upto the 18th week
of laotation. Towards the end of laotation the fat content
was found to inorease steadily and reached 7.70 per ocent
at the eni of the lactation (24th wesk).

The increase in the fat percentage of goats' milk wits
advance in laotation noticed in this study is in agreement
with the findings of Mba et al. (197%) and ecntrary to
Barnabas and Mawal (1959) and Gonc (1979) who stated that
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the fat ocontent of the goate milk decreased as lactaticn

advanced.

The nresent observations are similar to those renorted
by Georgiev (1962) and KRubie (1963) for ewes milk. In the
milk of Indian cows and buffaloes also the fat oontent was
found to inorease as the iaotation progressed (Ghosh and
Anantakrisonan, 1ub§).

T™he annlyeis of variance for the fat content of milk
of Alpine x Malabari goats (Table 10) showe significant
difference between the fat peroentage of the morning and
evening sacples and alsc between the stages cf lactation
(r<0,01). The eritical 4difference oaloulated from table
18 showed that there was cirmifioant difference hetween
the first and second, first and third and seoond and third
stazes of lagtation. The analysis of variance for the fat
oontent of milk of Ssanen x Malabari goats (Table 11) alsc
showed significant difference between the murning and
evening samples of milk (P<L0,01) but not betwoén the
stages of lactation. However, the oritical difference
table (Table 18) showed that evemthough there was no
sirnificant difference betwecn the first and seoond stare
of lactation, there was signifiocaznt difference between the
first and third and second and third st:ges of lactation.

The variation in the fat ocontent of the milk between
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the moernins and evening samnles of milk was in acrecment
with the findings of Urquhart (1930) indicating that the
fat of the evening samples of milk of goats (1.90 to 3.0¢
per ocent) was iiigher than th:t of the morning samples
(1,60 to 8,85 per ocent). Maracues (1977) also reported
that milking goate twice o day gave Ligher nercentage of
fat in the evaning samnle. In the case of cows, similar
findinge h:ve been repcrted by Nicholson et al. (15%57)
and Iing et al. (1 €1).

The statistical anslysis of the fat ocontent of
Alpine x Malabari and Ssanen x Malabari goats (Table 19)
revealed no signifioant difference between the morning
milik samples of both the cros:breds. !owever, the fat
content of the evening miik eamples and the total fat
percent:re (evening and morning) were significantly
different fo: btoth the orosshbred genetic grouvs.

The difference in the miik fat peroenta~e o the two
oros:-breds observed in this study was similar to the
findinge of Parkash and Jemness (1963). They have reported
breed differences in the fat oontent in the milk of pouts
kept under comnon ecnditions, The findiags are similar to
those of Devendra (1472) regardins the ocomp sition of uilx
of Zritiei Alnine and Anglo-Nublan gonts.



Protein oontent.

The protein content of the milk of Alpine x Maliabari
gonts 18 presented in table 3., The average protein
oontent of the morming sample of milk was 4,31 . 0,05 as
arainat 4,53 » 0,09 for the evening sample with an overall
averagse of 4,40 »+ 0,0% per ocent.

The protein oontent of the milk of Saanen x Malabari
goats is nresented in table 7, The average protein oontent
in the morning sanmnple was 4.29 » 0,03, The average protein
oontent of the milk collected in the evening was 4,50 s 0,03
with a total mean of 4.40 : 0,02 per oent.

The protein content of the mil:: of the Alnine x Malabari
and Saanen x Malabari corossbreds obtained in the rnresent
study was within the range of 3.3t to %.62 per cent (average
of 4,11 per cent) reported ‘or gate wili by Tythgoe (1540),
Similar observations were made by Hanawana and Rel.away
(1977a, 1977b) who stated that the protein oontent varied
from 4,01 to 4,61 per cent in the miiik of Saanen goats.

Mba et al. (1975) obtained a protein ocontent of 4.73 per
cent in Seanen goats., Agrawal and Bhattacharyya (1977)
reported a protein oontent of “,07 per cent in the milk of
Rlaok Bengsal x Darbari gozta., In the milk of Malabari
gosts a mrotein ocontent of 4.04 ner ocent has been reported
by Hirmalan and Nair (1562),
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The values of mrotein obtained in the present study
was lees as comnared to the value of 5,30 per cent
reported for Red Sokoto goate by Mba et al. (1975) and
5.83 per cent reported in the milk of Parbari goats by
Agrawal and HBhattacharyya (1978). Jower values in the
protein content in the mil: of goats have been reported
by Prenos (1:70). Prenoh (1. .70) and Chang and Xim
(1977) reported s protein percentage of 2,17 and 3,65
respectively in the milk of Baanen coats whereas in the
Prena: Alnine goats milk a value of 3,14 per cent has
been reported by Mena and Bcoamilla H (1977).

Bwes produced milk having a hipgher protein oconteant
of 6,65 per cent (Volehenko, 1952) and 5.05 per cent
(Georgiev, 1962)., In Indianpows the protein oontent in
ail: varied from 2,99 to 3,79 ner oent (Ghosh and
Anantakrishnan, 19b4) and the buffalo milk had an averare
protein content of 3,81 per cent (Anantakrishnan et al.
1943). These values wsre lower than those obtained in
the study for the milk of oros:bred goats.

The averace nrotcin content of the morning samples
of milk in the six Alpine x Malabari ponts dcelined from
4.33 per oent at the firet week of ilactation to 3.92 per
cent a2t the fourth week of lactation and them gradumlly
inoreneed to 4.44 per cent at the 15th week of lactation
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with minor fluctuation (Fig. %). In the case of the two
animals which continued to laotate thereafter the protein
oontent declined to 4,10 per cent at the 22nd week of
laotation. By the 25th week the protein content increased
to 4,55 per cent and this level was maintained upto the
29th week of lactation after which the protcin content
again inoreased to 4,79 per oent at the endof the
lactation period (33rd week). With regard to the protein
content in the morning samples of milk of the Saanen x
Malabari crossbred goats (Pig., 3) there was a decrease
from 4.46 per cent to 3.85 per cent at the second week

of lactation and thereafter the protein content steadily
increased to 4,50 per cent at the end of the lactétion
(24th week).

In the evening samples of milk the prot-in content
of the milk of the six Alpine x Malabari goats (Fig. 4)
inoreased froum 4,20 per cent at the first week of
lactation to 5,13 per oent at the end of the lactation
(16th week). The protein content of the milk of the two
animals in the group which had a longer lactation length
was found to decline to 4,20 per cent at the 18th week
of lactation. This level was maintained with minor
fluctuations upto the 24th week of lactation and there-
after the protein oontent inoreased to 5,38 ner cent at
the end of the lactation (33rd week). In the Saanen x
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Malatari cros-bred goats, the protein ocontent of the
evening sauples of milk (Fip, 4) deolined from 4.48

per oent at the first week of laoctaticn to 4,15 rer cent
during the third week of laotation. This level was
maintained with elight fluctuations upto the eighth week
of lactation when the nrotein ocantent siightly increased
to 4.40 per cent and remained steady $ill the 15th week
of laotation. The protein oontent asteadily inoreased

to “.1" ner eent nt the 24th week of laotati~n,

The values obtained on the nprotein content of the
milk of two orossbred poats were found to inocrease as the
laotation advanced. Sinilar findings have been reported
by Mba @t al. (1875) for goats milk and also in ewos milk
by Ruble (1963) and Georglev (1962), 1In cows and buffmlces
milk 2 similsr trend has been observed by Chosh and
Anantakrishnan (10b¢). However, Akinsoyinu et al. (1u73),
Gone (157¢) nnd Parnabas and Mawal (1950) have stated that
the protein oontent in gozte milk declined when lactaticn

advanced.,

The analysis of variance table (Table 12) for the
protein in milk of Alpine » Malabari goats and th:t for the
Saanen x Malabari goats (Table 13) showed sigsnificant
difference between the wrotein oontent of the mcrning and
ovening sannlies and alsc between the stares of lactatic-n
(P<0,01). In goats which have been milked twioe
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Marques (1077) indicated that the protein oontent in the
evenins sanmnles wae slightly more than th-t in the

norninge sannles of mil ..

Statistical analysis of the protein ocntent o the
mili of Alpine x Malabari and Sasnen x Malabari goats
(Table 19) showed no significant difference betueen the
two crosstred groups.

Iactose content.

The lactose content of the milk of the Alpine x
Malabari goats in the moraning samples was 4,06 + 0,03 and
th::t of the evening sannles 4,06 ¢+ 3,03 with an averase
of 4,06 + 0,08 per oent (Table 4),

The morning samples of milk of Sanen x Malabari
goats oontained 4,06 + 0,03 per cent ilactose whereas the
evening sanples had 4,07 : 0,02 per cent with an average
of 4,06 + 0,02 per ocent laotose (Table 8),

The laotose oontent in goate milk obt-ined durine the
present study was in agreement with the values reported by
Qureshi @t al. (1,81), Mittal and Pandey (1971), Devendra
(1972), Devendra (1379) and Chang and Xim (1973). JYower
laoctose contents hive been reported by Maltz and Shkolnik
{1471}, Beker (19%8) and Fremeh (1970), lowever, Mba et al.
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(1975), Ramawana and Kellaway (1977a, 1977b), Sachdeva
et al. (1974) and Nirmalan and Hair (1962) have reported
higher wvulues,

The lactose oontent of the goats mili (Alpine x
Malabari and Saanen x Malabari) was similer to the lactose
oontent in ewee milk (4.15 per oent) reported by Volohenko
(1959). The oows mili on the other hand had a higher
lactose oontent of 4,40 to 5,20 per ocent with an a-er:uge
of 4,50 per cent anhydrous lactose (Kickerson, 196%),

The ohoanges during the laotation in the lactose
oontent of the Alpine x Malabari gonte mili is shown in
Pig. 5. The average laotose ocontent of all the six
animals in the group was found to deorease from 4,27 per
eent =t the first week of lactation to 3,88 ner oent at
the fowrth wesk of lactation. It again increased to 4,16
per oent during the fifth week of laotation and this ievel
was maintained upto the twelfth week of lactation with
minor fluctuation and then deoreased gradunlly to 3.50 per
oent at the end of the laotation (16th weeck), Two animals
in the groun ocontinusd to be in lactation after the 16th
week und the laotose oontent of their milk increased to
4,15 ner oent during the 18th week of laotation and the
level was naintained urto the 24th week with slight

variations and thereafter the laotose content decreased
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to 3.70 per oent at the end of the laotation (3%rd week).

Figure 5 shows the lactose oontent of the morning
satples of milk of Saanen x Malabari goats. The lactose
oontent was found to deorease from 4,22 to 4.00 per cent
at the third weei of lactation, inoreased to 4.10 per
oent at the fourth week of lactation and remained steady
upto the eighth week of lactation. Thereafter the
laotoee oontent in the milk inoreased to 4.30 per cent by
the elsventh week of lactation and remained almost steady
with & slight reduotion upto the 17th week of iaotationm.
It gradualiy declined to 3,70 per cent at the 24th week
of lactation.

The lactooe content of the evening samples of milx
of Alpine x Malabari and Saanen x Malabari oroesibreds ie
shown in Fig, 6. The laotose content of the evening
sanples followed the same trend as that of the morning

panples.

The lactoee oontent of milk of goats decreased as the
laotation advanced and similar findings have been reported
by Akinsoyinu et al. (1977) and Gonc (1:79). But Mba et al.
(1475) stated that the lactose per oent of poats milk
inoreased at the end of the lactation period.
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The results of the present study are also similar to
those reported by Georgiev (1962) and Kubis (1963) for
ewes milk., In cows milk also lactoee oontent was found
to deorease slightly at the end of the laotation pericd
(Rook and Campling, 1965).

The analysis of variance of the data obtained on the
lactose oontent of the milk of Alpine x Malabari and
Saanen x Malabari coats (Tables 14 2 15) showed no signi-~
ficant difference between the morning and evening saunles
of milk but sirnificant difference was notioed between the
stages of lactation (P 0,01)., The oritical difference
calculated from tadble 18 reveanled that there was significant
difference between the first and second, first and third
and second and third stages of lactation with regard to tie

lactose oontent of the milk,

Statistical an:lysis of the data (Table 1¢) revealed
no difference between the two groups of crossbreds in the

laotose content of milk.

Ash eontent.

The ash content of the Alpine x Malabari goats milx
is presented in tadble 5, The ash oontent in the morning
sanples of milk was 0,776 s 0,003 and that of the evening
sanple 0.775 + 7,003 with an average of 0,776 » 0.001.
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Table C presents the ash content of the milk of
Saenen x Malabari goate. 7The ash content of the morning
samples of milk was 0,779 & 0,002 and the evening samnies
0,764 + 0,002 with an average of 0,782 ¢+ 0,001 per eent.

lythgoe (1940) found thut the ash content of gouts
milk varied from 0,75 per cent to 1,04 per oent with an
average of 0,8 per cent. The ash oontent of the go:ts
milx general.y ranged from 0,70 to 0,85 per oent and was
usualiy slightly higher than that of cows or buffaloces
milk (Parkash and Jenness, 1968). Devendra (1472) reported
that the ash oontent of the Iritish Alpine goats milk to
be 0,78 ner oent and that of the Anglo-Nubian goate to be
0.79 per oent. tuhile Nirmalan and Nair (1962) obtained
an ash content of 0.76 per oent for the milk of Mulabarg
goants, Chang and Kim (1973) reported an ash oontent of
0.78 per cent in the milk of Saamen goats.

The ash oontent of the goats milk obtained in the
present study has been lower than those renorted by several
workers (Devendra, 1:79; Akinsoyinu et al. 1577; Jenness,
1980; Sachdeva @t al. 1574 and Qureshi et al. 1981).

Bwes milk was found to contain a higher ash content of
0.88 (Kubis, 1963) and 1,02 per ocent (Volohenko, 1G59), The

reported valuee on the ash ocontent of ewes mili were higher
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than that of the ash eontent of the goats milk obtained
in the present study.

The amount of ash in the moraning samples of milk of
Alpine x Malabari goats is indicated in Pig., 7. The
average amount of the ash of the six goats in the group
remained 2lmost constant within the range of 0,760 to
0,786 per oent from the besinning to the end of the
laotation (1st té 16th week). After the 16th week of
lactation only two gosts continued to laotate and the
percentare of ash in the milk increased to 0,7Y st the 19th
week of laotation, decreased at the 20th week of laotation
and remained between 0,76 and 0,78 per ocent upto the 28th
week, The ash oontent gradually inoreased unto 0,51 per
cent at the end of the lactation (33rd week).

The ash ocontent of the morning milk samples of Seanen x
Malabari goats (Fig, 7) remained oonstant at the level of
0.77 per ocent until the eighth week of lactation and then
increased unto 0,725 per ocent. This level wae maintained
upto the 12th week, deoreased to 0,765 per oent at the 13th
wveek snd gradually inoreased to 0,795 per cent it the end
of the laotation (24th week).

In the evening esamples of the Alrine x Malabari goats
(Pig. 8) the average ash per oent in the milk of the six
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goats varied from 0,765 to 0,780 and remained almost
oconstant upto the emd of the laotation period (16th week).
In the two animals which remained in laotation thereafter,
the trend in the oontent of ash in milk remained the same
upto the 24th week of lactation, inoreased to 0,82 per ocent
by the 30th week and was constant till the end of the
lactation (33rd week).

The ash oontent of the evening samples of milk (Pig.8)
wvas 0,785 per cent at the beginning of the lactation and
0,763 per ocent at the fifth week of lactation for the
Saanen x Malabari goats, The milk contained 0,80 per ocent
ash at the 18th week of lactation and remained constant
throughout the rest of the lactation period (24th week).

In the present study the ash contenmt of the goats
milk was found to inorease towards the end of laotation.
Similar trend has been reported in cows milk by Whittier
and Corbin (1965). They observed that tne total ash
content of the milik of cows was high at the end of the

lactation.

The analysis of variance for the ash oontent of the
Alpine x M:labari goats (Table 16) revealed no significant
difference between the morning and evening samples of milk.
Signifiocant difference was noticed between the stages of
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lactation (P<0,05)., The oritical difference table
(Table 12) indioated significant differenmoe Letwecn the
firet and th:ird and second and third stages of laetation.
No significant difference was found between the first
and seoond stages of lactation.

The anzlysis of variance table for the ash content
of the milk of Saanen x Malabari goats (Table 17) showed
no signifiocant difference between the mornin~ snd evening
sanles as well ap between the different stares of

lactation.

The statistical analysis of the data for the ash
content of the milk of Alpine x Malabari and Saanen x
Malabari goats (Tabls 19) showed no signifiocant differcnce

betwecn the two orosstwreds.
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SUMMARY

An investigation was undertaken to study the chemical
oompoeition of the milik of crosstred goats, utilising six
each of Alpine x Malabari and Saanen x Malabari crossbreds
maintained at the All India Co-ordinated Research Pro jeot
on Goats for Milk, Mannuthy.

The samples of milk were collected both in the morning
and evening and at weekly intervals. A total of 471 milk
samples, soc oollscted, were analysed for the major consti-
tuents swh as fat, protein, laotoee and ash. The possible
influence of fastors sush ae breed, stage of lactation and
time of milking on the oompoeition of milk has also been
studied.

In Alpine x Malabari goats, the fat content of the
samples of morning milk ranged from 3.28 to 6.33 per cent
with an averare of 5,00 ¢+ 0,10 per cent. In the samples
of evening milk the fat content ranged from 5.68 to 9.69
with an average of 7.57 + 0.12 per cent. The overall fat
percentage was found to be 6,29 + 0,18,

For the Saanen x Malabari goate the fat oontent of the
samples of mroning milk was found to véry from 3.73 to 5.37
per oent with an average of 4,61 +« 0,07 per oent while that
of the samples of evening milk varied from 5.24 to 9.04 with
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an average of 6,60 ¢ 0,13 per cent. The overall fat
content of the milk of Saanen x Malabari goato was found
to be 6064 hd 0039 p‘l‘ oent.

Statistical analysis of the data revealed signifiocant
difference (P<0,71) between the samples of morning mil..
and eveninz milk on the fat content in boti: the orossureds,
But no significant differsmce was noticed botween the two
oroenbreds in the overall fat percentare and the fat ocntent
of tho samples of evening nilk. The fat content of the milx

was found to increase as the lastation advanced.

The protein ocontent of the samples of morning mili of
the Alpine x Malabari goats was found to range from 3,62 to
4.67 with an averare of 4,31 ¢ 0,05 per oent. In the
samples of evening milk the protein content varied fron
3.83 to “.1? with an average of 4,.5% + 0,0% per cent. The
overall protein ocontent of the milk of Alpine x Malabari
goats wae found to be 4,40 + 0,03 per cent,

The protein content of the samples of morning milk of
the Sanen x Malabari goats averaged 4,29 » 0,03 per cent
with a range of 3.87 to 4.7¢9 per eent. In the saaxples of
evening nilik the protein content wvaried from 4,00 to 5,01
with an averare of 4,50 » 0,03 per cent. The overall
protein content of the milk of Saanen x Malabari gontso weo
found to be 4.,4C + 0,02 per cont.
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In both the orossbreds,sigznifiocant differemnce (P <0,01)
wvag found between the morning and cvening samples of milk
in the protein oontent. But no signifieant difference
ocould be noticed between the protein content of the milk
of the two different oros:bred goats., The protein content

was found to increase with the advancement in laotation.

The laotose content of the milk samples oolleoted in
the morning from Alpine x Malabari goats varied from 3,80
$0 4,27 with an averzge of 4,06 ¢+ 0,03 ner ocent. The lactose
content cf the samvrles of milk collected in the evening w=s
found to vary from 3.8% to 4,30 with an averare of 4.00
D+03 per oent. The overall laotose content cof the milk of

Alvnine x Malabari goats was found to be 4,06 + 0,02 per cent.

The morning milk of the Saamen x Malabari goats had a
lactose oontent wihich varied from 3,83 to 4,28 with an
avera-e valus of 4,06 ¢« 0,05 per ocent. The percentage of
lactose in the samples of evening mili varied from 3.73 to
4,32 with an average of 4,06 +» 0,03 per oent. The overal!
lactose content of the milk of Saanen x Mnlabari goats vas
found to e 4,06 + 0,02 per ocent,

In bot thie cros-breds no sisnificant difference oou:.d
be nciiced betweon the morning and evenings samnles of milx

with rezard to iaotose content. The lactose content of t.e
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milk of the two orossbreds did not reveal any sisnificant
difference due to breed and it was found to deereace asc the
laotation advanced.

The aah conteat of the morning samples of milk of the
Alpine x Malabari poats ranged from 0,762 to 0,79% per cent.
The average ash content of the milk was 0,776 + 0,003 per
cent. In the evening samples, the ash content varied fron
0,756 to 0.793 with an average of 9,77" » 0,003 ner cent.
The oversll ash content of the ailk of Alpine x Malabari
goats was 0,776 » 0,001 per cent.

The as!: content of the samples of wmorning mili of the
Saansn x Malabari goats ranged from 0,760 to 2.301 with an
averape value of 0.77¢ » 0,002 per cent. In the saanles of
evening milx the values ranged from 2.760 toc 9.804 with an
average ash oontent of 0,784 ¢ 0,002 per cent. The overa:l
ash oontent of the milk of Saanem x Malabari oats was found
to be 0,752 s+ 0,001 per ocent.

Ho signifioant difference in thevash oontent of the mil:
colliected in the morning 2nd evening was noticed in both the
oros:-breds. Alsc between the two oros:sbtreds, no significant
difference was found in the peroentupe of nsh in milk. Az
iactation 2'wanced o olight inorense in the ash ocontent of

il was noticed.

The milk from tie crossired goats sprenrs to Le richer

in oconposition th2n tihh t of Malaburi goats.
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ABSTRACT

An investigution wvas undertaken to study the chemioal
oompoat tion of the milk of Sesanen x Malabari and Alpine x
Malabari orosshred goate maintained at the All India Co-
ordinated Research Project on Goats for Milk, Mamnuthy,

A total of 471 ailk samples collected both from the

morning and evening at weekly intervals were amalysed for
the fat, protein, lastose and ash eontents.

T™he resulte of the study indicated that thore was no
significant difference between the two breeds with regard
to the fat content of the moraning samples of milk, but
significant difference wes noticed betweon the fat content
of the evening sanples and also the total fat content of
the milk. In doth the ocrasebreds signifioant difference
oould be noticed detween the fat ocontents of the moraing
and evening samples of milk,

Ro signifisant differemoes couid be obeerved between
the protein sontent of the milk of the two diffaerent
orosses but oignifisant difference was noticed between the
protein content of the morning and evening samples of milk.

Betwecn the two orosstreds no aignificant difference
ocould be noticed in the lastose ocontent of the milk. The
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lactone antent vas found t0 be not influnenced by either
breed or the time of milking, A similay trend wes observed
in the ash content of milk aleo.

As lactation advanced there wvas a tendency for the
fat, protein and ash onntent in milk to inorease with a
declins in the aontent of lactose.

The average composition of the milk of Alpine x Malabari
goats was fat 6.29, protein 4.40, lactose 4.6 and ash 0,776
per oent and that of Saanen x Nalabari 5.64, 4.40, 4,06 and
0,762 per ocent respectively.



