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INTRODUCTION



INTRODGOTION

the poor man's cow ag it is commonly called im
India, ~oat ranks after the oow and buffalo as the
nost important dairy species contributing to the total
nilk produption of the country. According to FACG
Produstion Year Dook (1976) the milk produstion from
oow, buffalo and goat in India wap 6,40, 16,35 and
0.70 million metric tonnes respsotively (Jailkhani
and Sukumay De, 1978).

Cut of the total world population of about 445
million goats (FAO 1979) approximately 70 per cent
(310 million) is found in the tropiecs. Indie has the
largest porulation in the world and possesczes more than
71 milllion goate but only & to 10 million are miloh
goats, The uain reason for this is that the gcat in
India has been raised mainly for meat produstion and
ite potentialities as & miloh animal has been realiced
only recently. The goat porulation in India le increaeing
at the rate of one million per year insnite of laok
of develomment prosrammes for this species (Taneja, 1979).
rccording to 1977 Livestook Census, Ferala has a goat
population of 16,835,000,

It is only durin- the laat few years that goat
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keening has been recognised a® an imnortant rural
enternrise by the small stock owners and agricultural
labourera, Tiie present plan in reoreot of goat develon-
ment in ouwr ocountry is to produce gonteaporary npure
bred locals and orossureds with one or two exotio
breeds like Daanen and Alpine depending on the location
and requirements (Shammugasundaram, 1980),

Excellent reviews on the composition and pli,elico=
olismical charsoteristios of cows' and buffaloes’ milk
are available, but goats' milk doss not anpear to have
received such systematio and couprehensive attention
( Parkesh and Jenness, 1968).

Under the present prioing structure for milk,
milik fat 15 the most important constituent. Fosentially
all dairy produots with the exception of ekim milk and
those made from skim milk oontain varying amounts of
milk fat. ‘ence the milk fat has alwaye had an important
bearing on the econonios and nutritive valus of milk
vroducts, An adequate understanding of amilk fat requires
some knowledge about ite phyeiocal and ohemical
ocharaoteristios,

Parkasl: and Jennees (1968) have reported that a
large quantity of goat milk is used for nroduct
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nanufuoture in Bwropean sountries, In Spain, for
instance goats® milk represents 11 per oent of the
milk used for cheese making and in Greece nearly

3 per ceant, In India goats' milk in peneral ls
coneidered inferior to ocowe' or buffaloes’ milk and

is used for Leverage purpoees; whioh may be dus to lack
of information availeble on the proceseing technology
of goata' milk, Jailkhani and Sukumar De (1979)
suggest that gsoat milk could be suitadly used for the
nreparation of khoa, whioch oould be used for preparation
of peda of acceptable quality.

For better utilisation of goats® milk for product
nanufacture in a country like India vhere buffaloes
and cows ocntribute the major share of milk produstion,
it may even be necessary to ocombine it with cow or
buffalo milk and to make produwts. The study of nhyelcal
and chemioal properties of goat milk fat wiil greatly
help the prooessins teahnology and storage of dalxry
producta,

Information on the physical and cheamiocal properties
of goat milk fat io scanty., Therefore it was thought
necessary to make a study on theee aspests, The present
work envisages a detailed study on the physiocsl and
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ohenical properties of orossbred poat milk fat., The
pregent wtudy will reveal the sultability of using
foat's milk for produt manufacture aither alone or
in oombination with ocows' or buffanloes’ milk, It
nay 4l8o ald in the selection of suitable animal for
breoding and may help in the detection of poat mili
fat in an admixture of oow or buffalo milk fat.
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REVIWY OF LITERATURE

wo exce:lent reviews on the ocomposition and
ciarsoterioatios of roat mili have been nublighed
rocently and they covor most of the Information avail~
able on the rhysical and chemieal propert.es of goats'
milic in detail (PFarkesh snd Jenness, 1968; Jenness,
1980).

tige of fat globule

Fahni et 21.(1956) reported that the runge of sige
of fat globules was the same in goats and cows' milk
(1 to 10 microns diameter) but the content of smailar
globules wvere mo. e in soate' milk, Up to a zige of
4,5 nicrons diameter, the percentage distributica of
fat giobules was 52,77 per oent in goats, 45,7 ser cent
in sheep, 62,4 per oent in oows and 40,9 per cent in
bufialoes’ milk. The average sizes of fat glotule
roported wore 3,49, 3.30, 555 and %492 wsicrons

resnectively for moat, sheen cow and tuffalo,

Fahmi (1956) reported that the poate' wilk creamed
by gravity muoh loss rapldly snd comnietely tian cows'
miliz, Thie was particularly noticenile when vara milk
was ooolad quiockly to a low temnerature :nd sot foy

oroaning. Ihe fundamentnl fattor resncnsiile for rapid
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fornation of & crcan layer on cowe' nmili has bheen snown
to be & heat denaturable protein preferentially adsorbed
on cold fat globules whicii has the oharacteri-tios of
euglobulin and whloh prowmotee clusterins of globule
(Sharp and Rrukoveky, 1939).

Jonnens and Parinsh (1971) found that milk reconsti-
tuted from gsoata' orcam =nd cowe' ekin milk croeamed
read. ly where ap those made Ly combining cows' orean and
goats' skim milk creamed vory poorly. In their oninicn,
the faot that poate’ milk Jdoes not oresm when cooled
ionlies either that the fat globules are wnailie 1o
abrorbd guch proteins or it Zoes not contain euniobulin
eanable of toine adsorbed; ad net dus to the smnller

size o7 fat glotules 2s hze often bean etated,

fatritionally the hipgh concontration of swall lat
gicbules ic advantegeous but for butier uniiing ailk fat
of goat mile in more difficult to separaste tian that of
oow or buffalo (Fahmi, 19906), Jallihani and Sukumar e
(1978) alaso quoted that the fat rlobules of sost nilk
kad much: the sane renre of size ag thut of cow nilk,

but proportion of arallor glouulen were lerger.

Singh: g4 al.(1968) found sone inorease in sige and

decrease in numoer of niik fat slobuies uron heating
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mliik of oows, eowes, goats and buffaloes. Trasteurizetion
at €1°C for 30 ninutea incroused average glodule size
in goat milk ) about 12 per cent as a reosuit of

coalescenae,

In a gtady on fuctors affecting tho size and diotrie
tuticn of fat globules in tho milk of Sandwal ooum,
Katiyar g% ale. (1973) eiowad that the size of fat globules
deorcased and the number of smaller ~lobules increuced as
laotation advanced sud witi inorease in ail: fat contant,
Largar ond less nmumero s globules were observed ia
strinpings comnared with fore milk, and alaso in evening
mily after a 10 howr miliing l.uterval ovupared witn

narninge adls after a 14 hour interval.

Jpadhyaya gt al. (1973) conduoted a similar - tudy
in tue miis of Murrah buffaloes. They also fo.uw that
the puuver of fat globules increased whiie their sigze
decreased with advuncing stage of lactution. Lut unlike
in the case of oows' mili, they observed tiat bul aloes’
fore mili samupies contulned larger and moi'e JULerous
fat glolules coupared with samnles of esiripnings,
Inspite of enusl lubervuls of 12 Lour Lelweand w.ne, and
pefie Bmilkinga, a.me mili contained smaller and more

numercus fat slodbules than weme nilk,



Helting voint

Uoodnan (1941) renortod thnt wuen the fat conoisted
nalnly of plycerides of fatty acids of saturated or
agotic series ite melting point would inoroacse as the
nean molecular welisht of the mixzed aclds increased
whiereas if wnsaturated acids were nresent, tic melting
polnt decreaped proportionately., 4 malting roint of

32°C was revcrted for butier fat,

Volehenize (1959) studied the ciemical properties of
mill ‘nt of Marakul sheer and found that it contalned
more cof low nolecular, low melting point, volatile water
goluble fatty 20ids in comparison wit: cows® milk fat.
Easu (1962) revorted an incrense in melting peint by

1 to 4°F towards the enc of lactation,

DeMan (1964) studied the variocus faotore whichk would
caune o differemnce in melting point and consistency of
nil. fat. e most immortant ones attrivated were
season ul feed, It Lime Leen suown that the eifeot of
lowerin,~ the nelting point of a rlyceride by the inocor-
poration of a short chain fatty acid was protsily sreater
than by tue isclusion of an unsaturated fatty acid. The
way in whici the varlious tynes of fatty acids, long

ohain saturated and short ohain are joined in glycoride
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nclecules wae of importance, On studyine the effect
of seagon on unelting noint, it has been shown that the
gunzer milk fat was relastively soft and winter milk
fat carde. Joshi and Vyas (1976) reported a !irher
melting point, acidity and grain elge of buffalo shee

in winter than that for monsoon or summeér i hee,

Hefraotive index

Milc fat of Farakul sheep s:owed a refructive number
of 36,2 (Volohenko, 1959). A butyrorefraotomoter nmumbor
of 42,6 wap given by Hasu (1962) for milk fat of Surti
poats., On a anectrophotometric ntudy of milk fat by
Colmenar ¢% al. (1965) the refraotive indices reported
wore 1.4540, 11,4552 and 1,4537 for cows', ewes' and

coates' milk fat reerectively.

Parodi and Dunetan (1971) studied the relationship
between the fatty acid composition, the eoftening point
and the refractive index of milk fat., /A seasonal variation
in refractive index was found to be correl:ted with
variation in oleic acid content but there was mo siznd~
ficant correlation with softening point. There :ms a
tendenoy for btutters with high softening point to have
low oontent of lov molecular weight fatty acidse.
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Tarmi :nd Fahmy (1972) noticed that the refr:ctive
index ‘ended 40 increase wit: advancing ctage of laot-
ation in the case of both cow and buffalc samna.

Joshi an? Vyaes (1976) noticed no sisnificant seasonal
variation in the butyrorefractometer values for bufialo

“hoe,

Iodine vaiue

Volciienko (1959) remorted an iodine value of 34,73
for t e nilk iat of Xarasul sheep. Fasu (1962) renorted
toat lodine value for ghee from zoate and different
breede 0f cows varied from 32,8 to 33,4, wilie b ffalo
hee piowed a lower volue of 29,4, This wae bosed on
analytioal dste on the ghee of Surtl zoat, and various

Indian breeds of cowe and buffaloes,

oikies and Malner (1916) nointed out that nll tynes
of underfeedings coused an incre:8e in the de:ree of
wsatuaration of the fat, Reagan and dchardson (1335)

8 owed that at an enviromiental temrerature of 95*. the

iodine valus inoreased sharply.
Jenneas and Parkash (1968) in their review on soat

mili comnosition atated that coat milk fat had a nigher
ecntent of saturuted fatty ascids wit.. chain lensths of
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4 to 12 C atong than these of cows or twuffalo=s.

Jack und Smith (19%56) reported that the consumption
of feed containing octadeceenocic acid resulted in s
flustuntion in iodine value of nilk Mmt, They also
reported that nitroren fertilised pastures enanvied the
cows to produce faut with an jodine value 3.7 unite
higher than that from non nitrogen fertiliged pasture.

Husaffar at al. (1970) on studyin; the effeet of
dletary crnanges on the fatty acid composition of roat
milic observed that on various diets the saturated fatiy
acids o the fat rlobule consisted primarily of
araciidie (1.0 to 2,5%) atearic (14,3 to 15,0%) naluitie
(19.9 to 34.,87) myristic (6,1 to 8,07) and caprylie
(2.4 %0 2.87) acids. ‘mongs the wnsaturated aelds oleio
(19.4 to 30.0%) lincloie (2,7 to 3,07) =znd linolenio

(1.3 to 1.,57) acids were most COION.

in o study on butter fat Hyghebaert nd Hendriokx
(1970) caloulated co~efficient for the correlation
between iodine value and butyrorefractoreter number.
They found that lodine value was noeitively oorrelated
with C 18:0 (r = ©,81) C 1811 (r = 0,87) and € 1733
(r = 8,51) and neratively correlated with ‘ower fatty

acid (r = =0,35 to =0,70)., Since tihe pronerties of
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butter fut are nainly detarmined by thie content of
C 1630, C 18:0 and € 18:1 acids, ensuations ware
calcuinted for resraession between their parcentuge

and fodi:ne value,

Cook gt gl. (1976) determined the influcnce of
feeding fat encapsulated in formaldelyde trented caseln
to nroteot 1t from alteration in the rumen und tc be
released in the abomasum, Peeding safflover oil in
thiec way increuse:’ tha coantent of C 18:2 acids (more
unsaturation) in the goat milk fat from about 3 to 15
molen wer cent, [owevor feeding proteoted seed oil of
Stercula foetida incrensed the ratio of 13:0/1811 from
0.4 to 1.4 (Stepcula footlida is revorted to contain
cyclopropene acids vhich apparently inmnibit desaturases
of the mamnary glandg the result in that more 13:0 is
incorporated in the milk fat)., Dickerstraffe and
Johneon (1972) hod eariier demonstrited this offect by
injeoting etoroulic acid intravemously into roata.

Tehmi 2nd Fabmy (1972) found that with advanoing
stage of lactation lodine value of both cows' and buffaloes’
samna (a form of clarified butter ‘at produced inm
Egypt) tended Lo inerease, lodine vilue at the berinning
of lactation und the relative rates of incresce during
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the lact:tion period were hisner in cows' than in
buffaloes' samnas trends were not affooted by change

in ration,

Joshi and Vyas (1976) studied the effeot of
socasonal variation in the fatty acid composition and
othor properties of buffalo zhee, They observed that
the buffalo shee in winter contained hisher amounts of
C 1210, C 14:0 and total saturated soids and lower
smounts of C 14121, C 1611 and C 1811 and total unsatu~
rated aocides, than the ghee in summey and monsoon
seasons, Its lodine value was lower than that of sumer
ghee but similar to that of aonsoocn ghee,

Reichert=-Meinsl and Tolenske valuee

Zexles and Palmer (1916) reported that all types
of underfeadins eaused a deoline in volatile acids,
VYolo.:eniko (1954) reported a value of 35,81 and 4.9 as
Reichiert~Meissl and Polenske valuss res—eotively for
the milk fat of Xarakul sheep, I[Ulditeh (1956) in hia
data on the chemical constitusnts of natural fats
reported a Heiochert~Meieel number of 20 to 29 and Folenske
number 3,2 to 3,8 for roat milk fat,

Arun Sengunta et al. (1958) by doing a FReicherte



“"

MeisslePolensize distillation found that the RM fraotien
contalned dbutyrie, camroio and caprylioc aoids, Caprylic
and oapric acido were the rrincinal components of
Folenske fraction, but 1t also contained some nijher and

lowar fatty scide.

fagu (1962) revorted a value of 32,54 and 5,30
reancoiively for telohert-Meissl and rolonske values
bagsed on anelytical data on Surti goat cheoe. !ic gave a
ronge of 2,81 to 7.81 for Polenske value and 24,16 to
31,96 for ieichert-Meioel value in goats,.

A ailk fat that yielded a high “elohart-elosl
value aloo pave & hizgh saponificatiorn value thouwh the
latter drooped ocnaiderably at the snd of lactation
(ebb and Jobnson, 1965).

In a gpectronhotometric etudy on milk fat of coats
Colmenar et al. (1965) obtained a Reichert~ieissl number
of 20,33 and a Tolenske valus of $.29,

liyrhebaert and llendriekx (1970) ectimated ihe
porcontage of ench of the fatty acide by the aid of pas
chromatogranhy. BM fraction contained butyrie (59,7%)
caprolo (32,47 ) and oaprylic acié (7.47) rerresenting
averages of 97,6 per cent, 91,9 per oent and 41,2 per
cent of these acids in the butter fat.
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Joshi snd Vyas (1976) could observe no siguifiozmt
geagonal variation in lelohert-'einsl and rolenske

values in the case of buffalo ghee.

taruslle et al. (1976) estimatec the fatty acid
contents of RM and Polenske fractions of 10 Delgium
butters vy gas liquid chromatography of the propyl fatty
aoid estars, The RM fraotion contalned 55.14 -e» cent
02, 33,16 por cent 06, 9,19 per oent CB and 1,62 per cent
C10 fatty :cids. The Polenske fraction contained mainly
€10 capric acid (33.67%) with 14,10 per oent C12, 13,73
ner oent C14, 13.04 per oent 018, 12,98 per cent C16 and
3+27 per oent C6 fatty aolds,

Saponifioation valus

Volohenko (195G) obtained an average saponification
value of 230,82 for the milk fat of Karakul sheen. A
saponification value of 231,2 for sont gheo was reported
by Basu (1962), Towarde the end of lactation a dcorease

in the saponification value was also renorted.

Wobb wnd Johnson (196%) etated that a butter fat
vhioch yielded a high Reichert-Meies) value gave a high
saponification value alse although the latter dropped
considerably in the last stages of lsectation, A gigni-
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ficant decreaze in the saponification valus was notioced
by Fahmi and Fahmy (1972) for cows and buffaloes Jduring

the cowrse of laoctation,

Arora et ale. (1976) obtained an avorage unsaponi~
fiable matter content of 10 batohes of ghee prepared Trom
poata’ nilk as 450 mg/100 g of fat.

Joshi and Vyas (1976) in their study on seascnal
variation in the properties of vuffalo ghee renorte:d that
the saponifioatio  wvalue of winter ghee was einilay to

taet of summer rhee,

Fatty aoid oomposition

Jtuiies on fatty acld comnosition of goat milk have
been reviewed by Parkash and Jenmness (19638) and Swemi~
pathan and Danlel (1970)., ILizuka et al. (1964) made a
study on the volatile fatty aclds as precursors of milk
constituents in the laotating goat, IDuring twe feeding
triale on three roats, the effecst of an inorease in ration
on the utiliszation of acetate, propionate and butyrate in
milk eynthesis wae studlied. Acetates were largely
utiliged for the fatty acids of milk fat, the rate of
utiligation being greatly inoreased by the overfeeding
of trial two (The diet of tri:l one was at a normal level
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for milk production)s The sotivity of nropionate in
trial tue was five tinmes greetér in milk fat, wnd twice
a8 rroat in nrotein and laotose than in trial one, The
s0tivity of butyrate in 2ill fat, protein amd luctose

wag twioe as reat in trial one as in trial two.

Cerbulie und 7ittie (1965) dovelopsd a tiun layer
curomntorraniic metiiod for the deteeticn of milk fat
(from ocowe', ewen' ind poats') in various fato of animal
and vegetable orisin, Silica Gel was used no tho a.uop-
bent layer, ihe trigzlyceride srots were developed by
geans of icdine vapour. All milk fate saove two trigly-
ceride s»ots, whareas all other fats gave only one snot,
Adnixture of 1 to 2 por oent miliz fat oculd be detected.

Glaes et al.(1967) expressed the wei~ht peroentage
of soat milk fatty acide as € 410 (2,67), C 630 (2,9%),
C 810 (2679), € 1080 (8,47), © 1210 (3,%)y C 1430 (10,37},
C 1630 (24,62), C 1611 (2,29), C 1830 (12,5%), € 1311
(27,5%) and € 1812 (2,27),

Tlobasa and Senft (1970) determined the fatty neid
oconposition of roats' milk by gas liquid caromatogranhy.
Puring coloatral stage C4 to C 12 acids reached a maxinun,
by the fo.rth miiking C 14 and C 16 scids fell and ¢ 18
and 8 1811 neids rose, During the milk stnpe C4 to € 8
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acido remained falrly constant, ¢ 10 2nd C 16 acids rooce
snd € 13 and C 18:1 aolds fall,

Muzaffar ¢t al. (1970) studied the effoet of dictary
ciinnges on the fatty acid oompooition of goata' wmili,
The ponty were iewt on m fat free basal, butterfat or
paize 01l diet for a pericd of four weeks, The milk fat
contained B2 to 92 per cont triglycerides, 1.3 to 2,5 per
cent chologterol and G.2 to 0,7 per cent phcosnholirids
for variouc diets, Of the totsl milk fat 92 tc ¢6 per cont wns
in the fat clobule, Ro significant change was observed in
ghe amount of total milk fat when one diet was replaced by
another, ‘liowever the value for total cholestercl wae
foundi t0 be aimmiflicantly higher when a butter fat dlot
wag co pered wit: a diet oontaining maige oll was fod,

rarodi (1973) observed that the gag liquid chromato-
granhy of roat nilk trigzlycerides regexmbled ticsze of other
ruainant nilse in having a wide epvotrum of mclecular
wei hte. lwlecules with even numbers of acyl carbone
nredoninated, The distribution of seyl carben nunbors
exnibited maxina at € 40 und C 52 and a minimum at € 43,

initi @t ale (1974) infused separately traosr
quzntities of Beta .ydroxy Butyrie Asid (EZEBA) and
acetate into the jugular veia and butyrate ints tha
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vortal vein of a lactaiing ~oat to siudy the relitive
fonortnce of HHBA and acetate as preoursors of ailk fat,
An inorcase in butyrie acid produced in the ruzen lead
tc an incrense in the yleld of milk fat, and was acoomp~
anfed by an increase iu the ievel of TikA In the plasma,
Since butyrate pr-duced in the rumen a8 convorted %o
D=3l and eince it was taken up in large quantities by
the laotating mammary gland, it haa been sugrested that
tiilie increase in the output of milk fat ocourred throwh
a role of beta~hydroxy butyrate in nilk fat synthesis.

Cock gt al. (1976) obeerved the el feot of feeding
oyciopronene ittty acldes on the counoeitlon of ocow and
poat ndlk fat, Joed oil extrasted from Stercula foetidas
and treated wit: formaldel de fed in amounts sufficient
tc supnly cyclopropene fatty aocids at the rates of
1 @/day for goate nnd 3 g/day for cows, An inoreace in
the nrorortion of stearie acid and decreiaze in the
proporticn of ololic aeclid 4in miik fat was observed both
in coun and roats, Tide effect on stearic oleie ratio
in miilk fat was probably a result of inhibiticn of
mammary desaturase enzyme by oyolowropens {(only a eliht
offect wae seen after feeding seed 0il not treated with
fornaldehyde sugresting cyclopropens fatty acids are
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pydrorennted in the runen).

Morand-Fehr (1978) reworted that increased enersy
intnke imerencedtio milk yleid, iocreaved the milk fat
but, increc:;ed the proportica of U 18 aolds and palmitiio
aocide. A ievel of 2,7 por cent fat in the raticn ceemed to
be the ontinum to maintain milk fat content in a oat,
Altering the prorortion of long orainm unsaturated fatty
acids in the diot had a olight but detectable infliuence
on the comrocition of milk and cheese lipides.

Fatty acids such as C 420, C 630, C 530 and C 1020
vere precsent nainly on position three of poats® milk
trirlycerides while C 1210 and C 1430 wore mainly on
pocitions two and three C 16310 was on one and two nnd
threc »nd € 1810 and C 181 were on one and three.
Addition of stearate and acetate to the diet did not
olgaificantly nodify these results (7evollon e} gl. 1973).

Gone gt ale. (1979) dotermined the oomnosition of
roat milic fat by gas chrouatographic analysis. Goats'
milsz fat ccntained 16,3 per oent C 4 to C 12 aoide in
conparison with 9.6 per sent in buffaloes’ wilk and
11,6 per cent in cows® milk, Ooat miiik fat aiso had a
high linoleic acid content (2,87) than buffaloc milk fat
and cow milk fat (1,29 and 1,77) respectively.



21

Gkjevdal (1979) 1 of the oninion that the flavour
of goats' milk was influenced by the free fatty aecid
contents es-ecially ¢ 6 to C 10 acide, Flavour was
nesatively correlated to the organie substances in the
nilke Tlaw wr intensity waa the lowest at the start and
towvards the end of the lactaticn cyole. Iliigh feedin-

of concentrates inoreased the flavour,

Devendra (1980) in his review stated that soat
mili had a relatively high content of C 6:0, C 820,
C 1010, C 12:0 and C 14:0 fatty acide, Cow milk had a
hipt oontent of ¢ 1610, C 1510, C 1811 and C 1812 fatty
acids, Duffalo milk fat wae high in C 1610 but was low
in C 1211 acid, The saturated {»:tty acid in geat milk
fat ocomprised about 67 per oent of the total weirht of
fatty aolds,



MATERIALS AND METHODS



MATERIATE AND METIGIN

The sanples of milik for the otudy were collected
fro:; olxz each of *lpine X Malabari and Saanen ¥ “alabari
roate maintained at the All Indla Co=oriin:ted Rerearoh
fro jeot on Goats for milk at Mannuthy., The aamples were
collicoted from the begimming to the end of the lactation
of tae exnerinmental animals at weekly intervals,

The experimental animale in grouns were kept in
pend. Thoy were fed as er a feeding schedule recommended
by the Hational dairy Researoh Institute, XKarnal with
partial modification to sult the local conditions, Apart
fron the maintenance ration of 400 g of concentrate and
3 kg of rcughage, the mllking aninals wvere allotiad an
extra ancunt of 400 g concentrate for every one litre of
milk prod.uwed, The comventrate feed ~iven to the animals
wae 'GUDREJ R,M.R. Pellets' oontaining 70 per cent TN
and 20 per oent C¥, As roughage, durinz summer months,
the various locally available tree leaves such as leaves
of Jaok tree (.riocarpus heterophvilum). Poovam
(Schledohera trijuca) and Venga (Pierocarpus marevpium.
Roxb) were fed, During rainy season different varieties
of sress cultivated locally suoh as Hapler and Para
were fed, Clean and fresh water was made avaiilatle to
the animale at all timee. Details regardins the
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exporimental goate are given in Table 15,

The samnles wore brought to the latoratory as
immedl: tely as possibvle for furiier analysis, 7The total
numter of gam»les oollected for the study was 103 from

the twelve eoxrverivental aninale,

Fat globule size

A reprepentative sample of milk wac taken for
deteraining the elpe of the fat globule., Tie fat globule
eize was detormined by the method described in Hoadnouoe
and Henderson (1950). An amount of .1 ml milk sannle
was diluted with 10 ml of 40 per cent glycerin solution
and the slide prepared was exanined under & nicroscone
wi.ose eye pleoce micrometer was standardiged a-iinst a
stage niorometer, A total number of 100 fat gloiulies
from various microscopio fields were counted and the

aver:pze sipe of one fat globule was calocul:ted,

Preparation of ghee sample

e samnles of milk collected were subjected to &
process of centrifuwral separatio in a power onerated
erean separator, The oream thus obtained wae heated
over a low and controlled flame to 110°C using a shallow

pan till a gocd quantity of ghee was produced, 7The ghee
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wvas filtered through a filter paper to remove the ourd
partioles znd stored in closed glass containers for the
determination of various nhysical and chemioal consti-~

tuonta,

Meiting point

A smail quantity of melted milk fat wae drawn in a
capillary tube, then hardened under re& rigersticn., It
was then placed in the melting point apparatua (Viowo)
and the tenperatwre ralsed until the opague solidiflied
fat beocumie tranaparent. 7The temperatwre at wiich the shee
became trangparaent was noted by use of the thermometer

fitted in ths melting point apraratus.

Refractive index

The refr:aotive index wae determined by butyro-
refr:actometer (Andhra Seinntific Co, ILtd.) at a temperature
of 40°C, 7The reading obtained in the instrument was
couverted to refr:ctive index by using a tavle (Hart und
Fisher, 1971).

Iodine vaiue

The iodine valus was detaxmined by Hanue method
deseribed in lart and Fisher (1971). 1In this nethod
atleast 900 per oent excess of halogenating agent (ilmnug
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roeagent - fodine monobromide fie used in preference to
iodine solutiocns, because they are nore aotive and sive
more nesrly correot results) was allowed to react for

a fixed tine with the fat in ohloroform. The excess
resgont wao then alloved to react with aguous potassiumm
fodide (7I) in aocid solution and the liberated iodine wag
titroted acsainst otandard (0,12 N) thiosulnhate solution.
The amount of Hanue reagent absorbed by the double bonds
in the fat glves a measure of derree of uasaturation.

The iodine value was caloculated as rer the formula r~iven

hereunder,
(Be8) x H x 12,69

Yelrht of eaumnle
whera D titre of tie bdlani
S = titre of the aaunle

N « the normality of the thiosulphiate
solution

lodine value =

i

Saponification number

™e saponification number was determined by AUAC
nethod (Vart and FPisher, 1971), It vas detormined by
livdrolyeis of fat in excess of standiard aleoholic alkall
solution (0,5 N) for 30 minutes and titrimetric deter-
mination of tne excess alkall with stundard ascid (0,5 N).
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Yigi~ht (in g) of oamnle

Sapenifioation value =

wviierc & « the titre of the msaanle
B = the titre of the biank

Reichert~Maissl nnd Folenske values

Jelctert=lieisol and Polonske val .sc were determined
by the meihod described in Pearson (1976), iejiciert=
Helasl nunber was obtained by determining the aomcunt of
(in ml) O.1 ¥ alkall solution requirod to neuirinlime the
woter soluble volatile fatty acide obtained from 5 g of
fat wviieh: hae Leon esaponified, acidifiod to liber:te the
fatty acids and then oteanm distilled. The ideichert-
Meiscl value wag ocalculated by the forzmula given below:

Reichort~Meinel valus = 1,1 x (I=RE)
viiere O o titratics of the ssnnle iin nl of 0,1 4 Nal¥

i e titration of the blami: In nl of C.1 & Hadl:

Polenske value was determined by determining the
ancunt of C.1 I alikall solution (in ml) revuired to
neutralige tho water insocluble volatile acids aqitained
fror % g of fat wiich hae been saponified, acldified to
liberate ithe fatty aeldes and then steam distilled, It
was oaleulnted by using the foruula given hereunder



"nlenaxe vaiue s ml of C,1 N WalE rec.ired,

after correctic: -or the blank.

Staticidleal analyoes

The statictic:l analyees of tie data on vairious
aaygieanl ond echemiocal coustitusnts off alls Mt wore
done accordias to etontird meineds {(Lnedecor and

Cconran, 1956),



RESULTS



RESULTS

A total of 193 milk sanples were coliected from
tha twelve crossbred gouts of the exneriumemt [or the
determination of tihe various nhysiceal and chemiocal
oonstants of milk fat. Out of this 65 samnlea were
uged for atudying the slze of the fat globules, Ihe
repulte obtained in the course of study are prosented
in tablea 1 to 4.

Sige of the fat globule

The elze of the milk fat globule oblained from the
milizs gamnles of Alnine Y Malabari groun of animnls ie
presented in table 1, The mean velus for the size of the
milk fat globule during the early, middle and late stages
of lactation was 2,971 & 0,192, 2,407 s 0,086 and
2,204 & 0,059 microns respectively., The range obtained
for tie nige of the fat globule wa® 2,043 to 3,455 s 0,165,
The average valuo obtained for the sige of the milk fat
globule during the laotation wae 2,556 ¢ 0,110 nierons
for Alpine X Malabari zoate.

The values obtained for the eize of the milk fat
globule of Saanen X Malabari goats mre civen in table 2,
The values ranged from 1,975 & 0,115 to 3,581 miorous,
The aver:age sigse obtained during the early middle and
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late stagos of 1lactation was 3,317 & 0,097, 2.54% & 0,006
and 2,166 2 0,072 miorons ros-eotively, 1he average sige
of the fat globule was 2,702 & 0,038 :ierons for tiie

groun of aninals,

On etatistienl analysis of the valuee oblained fer
the sige of tiiec mili fat globulesn of tie two rrowe Of
orossbred osts the dlfference was 5 wd to be not sioni-
ficant as the caleulated *Z* value (7 = 1,158) was lower
than the critical value ( P / 0,0%). The calculated '7°

values are siaown in table 15,

Melting point

"he nelting point of Alpine Y “alabarl goet milk fat
is given in tavle 3. The Alpine ¥ Malabarl goat milk fat
suowsd a melting point 31,07 ¢ 0,156°C and it ranced durine
the laotation from 29,23 + 0.23 to 32,24 +» 0,20°C, Ihe
meltine point cbtained during the early, niddle and late
atazes of laotation was 30,38 + 0,30, 31.30 2 2,30 and
31.85 & 2.,19°0C respectively for the ilvine X 'alabari

Sk

oropgbred coatso.

Tatle 4 siows the melting noint of tne miik fat of
Saanen X Malabari roats. The mesn value for the nelting
point duriug the early, middle and late stares of laotation
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was 30,81 » 0,29, 31,32 & 0,06 and 32,18 3 0,16°C
reseotively. The melting point during the lactation
ranzed from 20,54 ¢ 0,11 t0 32,060 & 0.29°C and the average
melting point obtained for the milk fat of faanen X Malabari
poat was 31,36 & 0.,13°C,

There was no significant difference in the melting
point of the milk fet of Alnrine X Malabari and Saanen X
Melsbari orosses since the caleulated '%4* wzlue (1.674)
was lees than the critical value (¥ / 0,01) (Table 15).

Refroctive index

The refractive index obtained for the milk fat of
Alpine X Malabari goat was 1.4568 & 0,0001 and is shown
in table 5, The refractive index at the various astagee
suci: us ocarly, middle and l:te lactation was 1.,455% »
Ge0001, 14571 2 0,0001 and 1,4575 & 0,0001 respeotively.
The value ranged froa 1.455% & 0,0002 to 1.4579 2 00,0002,

The “aanen X Malabari goat milik fat showed a
refractive index of 1,456% s 0,0001 and 4t showed a range
from 1.4556 s 0,0003 to 1.,4586 & 0.,0001 during tho
lactation, The values obtalinzd for the refractive index
are shown in teble 6, The refrotive index obtained was
144561 2 0,0001, 1.,4575 3 0,0002 and 1.4579 & G.0002
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during the sarly, niddle and iate stages of lactation

reswectively for tie Sasnen X Malaberi msomts,

Statistical analysnis indicated that the difference
in refractive index between ithe two rrouns was not oigaie
ficant as tie '7° value ealculated (0,707) was lower than
the oritical value (? / 0,01) (Tadble 15).

Iodine value

™he iodine value determined at the early, middle and
lute otares of lactation was 23,51 & 0,50, 25.26 + 0,07
and 26,65 s 0,50 resnectively for the Alpine X Malabari
goat nilk fat and is shown in table 7. Tie mean icdine
value for thic groun was 24,95 p 0,26 with a range of
21440 & 0,94 to 26,94 3 0,36 durins the laotaticn,

The iodine values for the Uaanen X Malabari goat
uilk fat are nresented in tablo\a. An iodine vaiue of
25409 & 0,35 was obtained for this groun oi goats with
a range ~f 22,62 & 0,95 to 28,03 &+ 0,29, The iodine value
during the early, niddle and late stares of lactation was
24,08 & 0434, 25,27 & 0428 and 26,42 » 0.56 resrectively,

Fo signifiount difference was notioed between the
iodine valuee o7 ithe nmilk fat of two different crosshred

roata gince the cnleulated '7Z' value (0,366) wvas lower
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tuan the criticsl value (P / 0,01) (Table 15),

Reionert-Moigel value

The leichert=*efssl (RM) values obtained for the milk
fat of Alnine X Malabari and Saanen X Malabari poats are
preaented in tables 9 and 10 resnectively., The early,
riddle and late stapes of lactation gave the NM value as
2746 2 0428, 28,01 & 0,22 and 29,04 3 0.29 resngotively
for the Alwine X Malabari goats, The corros ) nding values
wvare 27,87 g 0427y 2814 2 029 and 30,00 s 1,33 respeot-
ively for the laanen orosstred goate, The EM valus ranged
from 26.59 & 0,38 tc 22,78 s 0,22 for Alvine X Malabari
roate, whereas 1t varled frow 27.21 3 0,66 to 30.896 & 0.21
for Uacnen X Malabarl poats, The average HM value obtained
wan 25414 £ 0,18 for tue Alpine X Malabari 88 a-uinat the
valus of 28,51 3 0,13 ot for Jaanen X Malabari goats,

on stativtionl analysie the differense in R vaiue of
milk £t betwesn the two orosaitrcds was not sisnilicant
since tho onleulated ‘%' valwe (1,73%) was lec: inan the

eritieal valus (P /0.01) {Table 15).

Folencie vilue

The Tolensie valuse of the milk fat of Alpine X
Malabarl poats are prescnted in table 1%, The value ranged
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from 1,99 & Cs11 to 5,50 & 0,11 with an aver e value
of 3452 & 0.15 durin~ the laotation, The "olenske value
at ti.e early, middle and lute estages of laotztion wae
229 2 5409, 3.62 2 0,18 and 4,99 & 0,32 resrectively.

The Tolensie value of the milk fat of Laanen *
Malabarl goats are found in table 12 and the average value
wvag 3,64 & 0,12, During the early, middle and late stagee
of lactation the mili fat gave the values of 2.44 + 0,03,
3486 » 0,23 and 4.83 s 0,15 resnectively, The Polensie
value showed a range of 2,38 s 0,20 to 5.30 2 0.17 during
the lactaticon,

The statiotioal analyeis of the data pertalning to
the Tolensike value of the milk fat of Alnine X Malabari
and CJaanen X “alabari gonts did not show sny signifioant
difference, the '2' value calculated (0.591) wvac less

than the oritieal value (P / 0.01) (Table 15).

Saponifio:tion value

The saponifiention values for the wmilk fat of
Alrine X Manlabari and Jeanen X Malabari poats are presented
in tablen 13 and 14 res-ectively. During the early, middle
and laote stages of laotation for the Alnine X Malabari
gro .08 was 23%5.4 & 0,9, 237.1 2 0.7 and 232,7 & 1.3
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respectively, The averupge saponifloution value for
thiile rroup wag 235,1 & 0,7 with a range from 228,73 & 2,2
to 239,2 3 1.1,

The milk fot of Smanen X Malabari poate s..owed a
saponificntion value of 236,09 & 1,2, 236,71 ¢ 1,1 and
230,0 & 15 durins the early, middle and late staces of
lactation, The mean saponifieation value for this group
was 234.6 2 1.9 with a range from 224.4 & 1.5 to 240.5 + 1.4,

Ho significant difference was noticod between the
saponification values of the two grouns on statiotieal
analysis of the data aince the calculated '7* value
(0.273) was less than the oritical valus (Table 15).



TABLES



Table 1.

Fat globule sime (Alpine X lMalazari)

Stage of Animal munber Mean
lactation 6284 6297 6477 6526 6376 6288
(6) (6) (6) (5) (5) (5)
Sarly Te435 3375 3361 24415 2745 2495 2,971
20,105 2 0,055 = 0151 + 0,145 ¢ 0,075 =+ 0,275 & 0,192
Middle 2.500 2.433 24445 20310 2.515 2.043 2-407
2 0,276 & 04,225 2 0,025 + 0,086
iate 2.270 2.5 2.250 2,070 24440 2,050 2,240
Mean 24935 2.651% 2.641 2,256 2,032 2,226 2.556
200308 20,248 2 0,198 & 0,100 » 0,06 2 0,940 ¢ 0,190
Pigures in parenthesis indicate the nunber of sanples

149



fable 2, Tat globule size (Gaanon X Malaobari)

A

‘nimal nunber

“tage of __ _ Mean
lactatlon pos 50 595 704 561 604 855
(6) (6) (5) (s) (5) (s}

farly Pe225 3575 36551 36260 2947 3.296 Se317

2 UeO45 s 0,395 2 0.03% 2 Ue223 et 0,345 : 24087

#iddle 2.&3 2.285 20697 20674 90497 20320 20545

Late 2.105 203” ‘0975 20‘21 2.005 2.160 2;166

Mean 2710 2.7%0 2,584 2365 2.648 2,678 24702

Plogures in -~urenthecis indicate

tze amber of san lee

9%,



Table 3, Meltius point (Alpine X Malabarl)
Animal number
Stat@ of Mean
lactution 5004 6297 6477 6526 6376 6288
(11) (19) (17) (1) (14) (14)
sarly 30,43 30,97 31.31 29,91 30,42 29,23 30.38
Middle 3‘0050 31.20 31.& 31.32 3158 31.58 31.30
2051 2019 20,15 20,34 20,05 £ 0,26 2 0,30
Jate 30,98 3224 32006 31.90 3135 32600 31485
+* 0.41 : 9029 .’. 0.24 : 0.‘1 d G.% : 0.34 : 0018
Hean 30065 3135 31062 30090 2119 30069 34,07
s 0e2% £ 0,18 2 0,15 2027 2023  +0.38 s 0.9

Pipures in parenthesis indicrte tiie mumber of sanples

Le



Table 4. Melting point of milix fat (Saanen X Malabari)

L] -

Aniaal number

stage of - - “oan

lactation F25 50 595 704 561 604 855

. m om (W) (3 (3 (13)

"?.arly 31.24 30.68 31.22 2173 30,04 29494 30.81
hd 0.2% 2 037 hd 0,32 : 0.‘9 3 0.29 2 O.11 s 0.29
& 0.9 20,22 2 0,15 + 0.24 2 0.13 2 0.34 s 0,06

late 32,60 3173 3173 32.40 32,05 32,58 32,18

2 0,29 s 0431 + 0,31 s 0,12 ¢ 0,06 2 0,31 s O.16

Mean 31,67 31,05 31.46 31.77 31.02 31.19 31,36
& 0,20 s 0,22 s 0.7 s 0,15 & 0.27 2 034 2 013

Figures in narenthesie indic~te the anumber of samnles




Table 5, Refractive index of milk fat (Alpine X alabari)

[reee—

Animal number
Stace of

- Hean
lactation 6284 6297 6477 6526 6376 6288
(11) (19) (17) (13) {14) (14)

Zarly 1.4559 1.4555 14553 14561 1.4565 1.4560 1.4558

Middle 1.4570  1.4568 1.4568 1.4574 1.4578 1.4572 1.45714

late 1.4569  1,457% 1.4573 1.4579 14575 1.4573 1.4575

2 0.0002 ¢« 0,0001 o 00,0003 3 0,0002 . 0,0001 2 0.000% s 0,0001

Mean 1.4565 1.4566 14570 1.4569 14572 14567 1.4568

£ 0.0002 ¢« 0,0008 + 0,000 o+ 00,0002 + 0,0002 2 0.,0002 <« 0,000%

- W - -

Figures in narenthesisa indiecite the number of samples



Table 6, Hefractive index of millk fat (Saznen X Malabarl)

ey -

-~

A Sl ~oP G S - A Y

Anlmal nwaber
hage 0f ~emw- —— Hean
lactation F28 50 59% 704 561 604 855
(17) (1) (1) (14) (14) (13)
Rarly 1.4558 1.4556 14563 1.4564 1.4562 144567 1.4561
2 0.0004 + 0,000%3 & 00,0001 2 00,0002 « 0,0005 : 00,0001 * 0,0001
#ddle 14575 1.4566 1.4576 1.4574 1.4577 14552 14575
late 1.4584 1.4569 1.4572 1.4579 14579 1.4556 144579
s 0,000% o+ 00001 » 0,0001 « 0,0002 =+ 0,0001 » 0,0001 2 0,0002
Mean 1.4571 1.4562 1.4571 1.457% 1.4572 1.4577 1.4569
s 0003 o 0,0002 2 0,0002 3 00002 & 0, 0002 .« 00,0002 o 0,000%

Fig xes in pa enthesis inlicate

the number of samnles

oV



Tanle 7. Iodine value of wili fat (“lpine X Malabari)
Anizal nunber
“.Btr-igg of Hean
lactation  gony 6297 6477 6526 6376 6288
{11) {19) (17) (1) (14) 15) o

Barly 21,40 24,22 24.70 24 .23 23,72 22.T9 23451
Middle 25033 250% 25049 250% 25036 25028 25026

20,28 20,43 2041 20,70 20,56 20,65 s 0,07
Iate 24,77 25,65 26.18 26,76 26,94 26,65 26,65
Moan 23.?0 25.53 2503? 25019 25- 10 2‘.65 24.95

20,66 20,62 2 0.54 20,39 320,58 20,59 20,28

Figures ian purenthesis indicate the number of aamnlea

(3 4



Table !, Iodine wal:ie of milk fat {Saanen X Malabari)

Animal number

Stage of _ Hean
leststlon  po 50 58 704 561 604 855
(17) (16) (14) (15) (14) (13)

1ddle 26,21 24 .64 24,48 25.87 24,99 25.40 25.27

2 0.16 & 0,90 2 1,07 2 0,55 + 0,66 s 0,54 + 0,28

Iate 26.31 25.54 24 .48 28,0% 26,25 27.91% 26,42

£ 0,23 2 0,54 s 0,85 2 0,29 20,32 & 0.49 + 0,56

Mean 2555 2358 24 .29 26013 25006 25063 25,09

20,21 £ 0,57 20,38 3041 20,44 3 0,49

* 0,35

Figures in perenthesis indicate the mumber of sax les

ey



Table 9.

Relenert-eissl value of milix fat (Alvpine X Malabari)

Animal number
State of Mean
lac:ation  gogy 6297 6477 6526 6376 6288
- (10) (18) (15) (13) (14) (15)
Zarly 26.59 27425 27.67 26.95 29,38 28,00 27446
2 0.%8 : 0,35 s 037 + 0,38 2 0,32 + 057 s 0,28
Middle 28405 284,60 28458 27. 16 271% 27.81 28,01
2 0,57 2 0s28 2 0,75 20,43 + 0,26 s 0,57 s 0,22
Iate 28,22 29432 29,06 28,79 29.78 2904 29.04
2035 2 0.87 2 0,37 : 0,66 + 0,22 2 0.3 + 0,21
2032 20434 2 0,32 20,36 20,26 2 0.32 + 0.18

Figares in pareuthiesis inaicate the number of samvles

14 4



Table 10. Reichert~Meisal valus of milg fat (Saanen X Malabari)

Animal ouwnber

Stage of _ Mean
lactstlon  gon g5 595 704 561 604 855
(14) (16) (12) (4) (14) (13)

20,26 £ 0,50 - ¢ 0,50 £ 0,3 s 0.68 20,24 2 0,23

Middle 28,30 28,09 27.68 27.08 29,09 28 .6 1 26. %

Late 26,71 30,18 29t76 29065 .”Oas 30.63 30.00

: 0«29 b2 0.47 ;".0022 : 0.33 hd 0.21 2 0“6 hd 0.33

Mean 28, 16 28,61 28,60 28.39 28.92 28,98 28,51

2 J.23 2 0,37 20,36 2 0,33 2 0,51 2 0,42 2 0,13

Fipures in parenthecis indicite the number of samnles

144



Table 11, PFolenske values of nilk fat (Alpine X Halabari)

Stage of

Anintal mmber

e of __ Mean
lactatlon  gogy 6207 6477 6526 6376 6268
{10) (18) (15) (13) (14) (15)

&le 2.07 1.95 248 2.30 2.48 243 2029

Middle 2.8% 347 3.88 3090 4.05 3.60 3:52

Iante Sed3 Se46 550 Se38 528 4.93 4.99

2020 3023 20,11  £0.24 30409 0,41 3 0.32

Mean 2.84 3'52 395 ‘5062 373 JTed9 352

20,21 20,36 20,36 30,40 20,33 +0,28 3 0,15

Figures in narenthesis

indicnte the number of samnles

14 4



Table 12, Tolenske values of milk fat (Saanen X Malabari)

Animal number
Stage of Mean
laotatlon  pyg 50 555 704 561 604 855
(15) (16) (12) (14) (14) (13)
Barly 2440 238 2.40 2,60 2444 2.42 2+44
2 0.2‘ : 0.20 b O. ‘9 : 0020 : 00‘5 : 00‘6 : 0003
Middle 3+86 3480 4,00 4.54 330 338 3.896
Iate 4,90 4,82 4,78 5«30 5,02 4,18 4.83
20,05 $0.90 £0.15 30,97 30,12 30,17 s 0,15
Mean 3672 3659 3052 4.17 3.61 3425 3454

Ploures in parenthesis indie-te the number of sampies



Takle 13,

tanonific:tion value of mili fat (ilpine X Malabari)

Animal number

Stﬂ?@ Qf‘ —— Ttenn
lactatio.  gogg 6297 6477 6526 6376 6268
(1 (18) (15) (13) (14) (15)
3 0.8 b4 1.1 hd 2ed hd 0.8 3 1.0 hd 0.7 : CoY9
Hiddle 2350 1 235.6 238,.,8 2%9,.2 2351 2579 2571
: 0.2 z 1.0 : 0.? : 1.1 : 1.3 : 200 :' 007
Late 237.0 231.7 2%1.8 235,53 228.3 2924 2327
: 1.0 2 .4 + 1.8 : 1.8 2 Ce2 2 23 2 13
Mean 23603 2343 2337 237.0 232.9 2360? 2735 %
4 O.ﬁ b 1.1 s 1.4 hd OQR bt 1.1 s 1.1 2 GO?

Pirures in parenthesis indictte the rmumber of sam:nles

iy



Table ¥4. Saponificati~n value of zilk fat (Saanen X Malabari)

e d - e

Animal auwmber
btage of

P - Wan
lactation  ppg g9 595 704 561 504 355
(16) (1) (18) (1%} (15) (13)

Early 240.4 239.5 2323 237.2 236 .3 236.0 236,9

-4 0e3 b4 ’037 * 0.7 s 102 hd 1e5 b4 12 b 1.2

Middle 240,5 2379 234 .2 2354 235,6 233542 236,14

: 1.4 : 0.7 4 1.5 2 1.9 s 0.6 : 0e9 hd 1.1

Iate 2%5,1 2%%.1% 2924 225,%3 22849 224 .4 230.,0

£1.0  $1.0 315 s€1 £33 s 1.5 + 1,5

Mean 238.8 25647 2329 234.2 22346 231.6 234.6

2 0.8 + 10 & Oe7 2 19 2 ted 2 1.6 : 1.1

Flgures in narentiesis indic:te the number of san-leg

8y



Jable 15, 'Z2' value calculated for different characteristice of mnilk fat

5l.l0. Char~oterietios ctudied *72* value oaloulated Critiowd value
1. Pat slcbuie sise 1.158

2. Melting point 1.674

Se Refructive index 0.707

4. Jodine walue 0,366 1.960

Se Reicherv-Heisal v:lue 1.735

6. Folenske value 04391

7. Saronification value C.273

6¥



Table 16 P

-

Detd 1s of tihe exverimental psoats

Alpine I Malabari

Anim2l mumber 6254 6297 6477 6526 6376 6258

Mate of birth 16=4=* 70 BmCam * 783 CwlutlG 21=3='70 20=11='78 20=4='78

Crder of lactation Lecond Sec-nd Mrat Pirst T{rat Seccnd

ate of xldiing Tt 1Pwil)] To1P=80 3=12=30 je=leei] Juaee'iil Sw=d=?sl

apration of lact-

ation (in days) 90 164 158 142 149 149
Sannen X Malabari

Aninal nuaber F28 50 595 704 561 604 855

mate of uirth PuafenTq Que'ls 25«12«75 F0=12=T74 20=2«'75 I0=ti='76

{rder of lactation First Pourth Bizth Third ?ifth Tird

ate of kidding 26m 12=30 10=1=31 Flmjnn3l Feweefl] (G=='21 172?21

Duration of laet~

ation (in days) 153 166 148 144 149 49




ILLUSTRATIONS



@rEir




y y - S e . o ¢ e
. : SR VS B i PR PR T -
S S T I
' - £ -
T Ak WO e s . e g 7 [3 ] - K
£oiAT A Malarnsrid
v
" =
.

&
i - . e
) El - e N
i e 7T
'Y ;
et : ®

]

- S
e

Negres

- - — PR o - - 4 - LS
- - .
- I - 3 L o -
= . A 3 g - o

£
i
]
o
w



tndex

Hofrantive

Flrure 3, ERefractive irier of miivw fat of goats

e ceos e Sinivie ¥ o Malavard

woomesssssee Sazmnern T Malabard
[ s el

3
1.4:‘;k-_ ‘ . B e - T . hd
- s T i e e - o T - :
- e T e,
~ * /‘ S
4,.-/5""% * -
j AT y .‘—--—"(f*’:‘"::’ ’
T i
~
o P
cATED - ,//;,_,,’ﬂ”’;
kol
e
1‘4:—::—"'
N 4 . N P i e s o ¢ e e e s s e e . - -+ - B Sy —
z & 6 8 1 12 14 1€ 18 2¢ 22

Tactation in weeka



Iodine numbar

26

24

Figure 4,

Todine numbteapr of uiik fat of zosts

e ee= Ainine X Malatar;
B e =~=~= Zzanen I Malactari
-
o
4 -
t" e
. fo -
: — T _,-”-. -
: i W“‘%"‘*—hu—-—_/'
: P :
- . o~ "
. - F/
Y L e
F e
y e Lo
; #;ﬂf
p
. 5 . . o
- : "
i ~:x“~z 4 T
ey ',‘;"'/" ‘
T v
:

10 12
TLactation i{n

14 15 15 & e

waelk

s



ity

hari

3

4
i ¥

M

<
A

bel-J 4

-

\..\ 3.__
!
= ¥ %
{ s
AV
¢
b,
SN
f g
fmm. .w“ &
\\_ﬂ\
\.N.w
W
%,
\ .
Y +
%
/
m‘, 3
AN
! .,

L oo o o oo ..w
i oy T oy 5 o

A@QIMU T ere § - IRUD TRy

i - R e sm

et

B

e

s 2

24

22

20

R




Polenske value

¥

R

Ny

Figure o,

Polenske value of milk fat of goats
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DISCUSSION



is the lipide material and it plays signific:ant rcles
in nilk and milk wroducts, In order to .ave an under-
atanding about the ways in whioh ti.ese roclen are being
oarried cut in the mili products it is desirable to
have a inowledge of the nhysicnl and chemical properties
of milk fat, In our ocountry goat milk 1o getting more
and more attention partioularly on its utilization for
milk prod ot manufacture either snlone or in combination

with ocow or buffalo milk (Jailkhani and Sukuzar De,1579).

Many fuot-rs like speoclies, breed, diet, plans of
natrition, stage of lmctation, season, ntall versus
pasture feeding, climate and freedox of novewent are
coneidered tov be influenoing the fatty scid ocomposition
of milk fat (ebb nnd Johneom, 1965), The sige of the
fat globule and the p.yeical and chenlcal constants
obtained on the study of milk fat of the tvo orosshtwed
goats (Alpine Y Mnlabari and Saanen X Malabari) are
disoussed with referonce to the differences due to
breed and stage of lactation,

Sige of the fat globule

The average sige of the fat globule of t.e milk
of Alnine X Malabari poat was 7,556 s 0,110 miorons



52
and that of Saanen X Malabari goat was 2,702 s 0.038
miorons. Fahmi (19%6) renorted a range 1 to 10 nicrons
diameter for the eize of fat globules in goate' and
cows' nilk resroctively. He also rencrted that the
content of emaller globules wae more in goats' nilk,
As the lactation sadvanced, 1t hae been found that the
dismeter of the fat zlobule deorsacsed from the average
value of 3,122 to 2,160 microns and 3,540 to 2,170
microns from the first to the twentleth week of lactation
for the Alpine and Saanen orosshred goats resnectively.
In both the ocrossireds the rate of decreace in the
sizge of the {at ~lobule wae ranid from the firast to
the elaventh weok of laotation (3,122 to 2,240 miorons
and 3,540 to 2,557 anlorons) and from the eleventh week
to the end o! laotation (twentieth week) the rate of
deore208 in pize wae not much appreciable (2,240 to
2.160 mierons and 2,580 to 2,170 miorons) for Alpine X
Malabari and Saanen X Malabari goats resnectively
(Fig. 1). & docreace in the size of the milk fat slobules
of Sahiwel cowe a8 lactation advanced was revorted by
Fatiyar ot ale (1973) and similar observationa nhave
been rerorted in Murrah buffaloes by Upadhyaya et al.
(1973). The observstions nade in the present study were
found to be in agreement witih reports mentioned above,
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Prom fizuro 1 seems that tie Sasnen crosabreds
have a larger sige for the milk fut globule durinz the
entire lactation, Fowever the statistioal analysis of
the data obtalned for the sige of the milk fat globule
of both the crosebreds indicnted no simmificant differ-

enoe betweon the rroure (Table 15),

Melting point

The melting points of the milk fat of Alpine X
Malabari and Samnen X Malabari routs are presented in
tables 3 and 4 respectively, The ilpine X Malabarl goat
milk fat showed a melting point 31,07 s 0.,16°C as against
the value of 31,39 2 0,13°C obtained for the Seanen X
Malabarl goat milk fat., Doth the group of animale
si.owed an inorease in the melting point of milk fat
with the advancement of laotation.(Tig.2). The Alpine X
Malabari gro.r showed an inoreass from 27,98 to 32,95°C
from the beginning to the end of lactaticn, In the
Yaanen ¥ Malabari group this inorease was from 29,92 to
32,60°C, Basu (1962) revorted an incres:ze in melting
point by 1 w 4'F towards tihe end of lactation period.
Ag the milu fat consiwted mainly of glycerides of fatty
acice of eaturated cr acetic esries an increase in

melting point would indicate an inereuse in the mean
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molecul:r weirnt of mixed acide { oodauan, 1541).
tatieticully no sienificant difference was noticed
botween the melting roints of the mili fat of the Alpine X
Malabari nnd Seanen X Malabari soats (Table 15),.

Refrac tive index

“he refr.otive index at 40°C obtained for the miik
fat of Alnine X Malabari nnd Saanen X Malabari roate was
1.4566 ¢ 0,0001 and 1.,4563 & 0,0001 resvectively (Tables
5 apd 6), The refructive index was found to increase as
the lactztica advanced in b-th the Al-ine and Saanen
crossbreds (Fig, 3), For the Alnine crosgbred Jroup of
animals the refractive index at the beginaing of the
laotatio: was 1.4551 and 1t increased to 1.4580 at the
end of the lactation, TFor tue Seanen group this incre:ase
wvag from 1,4554 to 1,4586, Fahmi and Fabmmy (1972) also
noticed that the refrastive index tended to increace
vith tae advancement of the stage of lactation in the
cace of oow and tuffalo samna, The refraotive indicea
obtained for the two orossbred gsoat mallk fats were
Blightly hi her than the vnluge renorted for sgoat milk
fat by Basu (1962) and Colmenar ot ai. (1965). Om
statistical amalyels no siznificant difference between
the refractive index obtulned Tor the milik fat of
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Alvine X Malubari poot and Saanen X Malabari soat was
noticed {Table 15),

lodine value

The iocdine value of the milk fat of the Alpine X
Malabari coat was 24,9% + 0,28 as againet the value of
25,09 & 0,35 obtained for Ssanen X Malabari goat (Tables
7 and 8), 3asa (1962) reported that the iodine value for
ghoe from goats and different breeds of cows varisd from
32,8 to 3%5.9. He renorted a lowar valus of 25,4 for
buffalo ghee, As thke lodine value indiocates the degree
of unesturation a lower iodine value for milk fat from
roat mili ie justifiable in the light of the report of
Jenness and Parkash (1968) who have stuted that the poat
nilk fat bad a hisher content of saturated fatty acide
than those ol cow: €ér buffaloes. The lodine value at
the beginning of the lactation was 24,13 and 23,92 for
the Alnine and Saanen orossbred goat milk fat reapectively;
the corresponding values were 27.5% and 27.02 at the end
of the lactation., 45 the stage of lactation advanced the
iodine value was fo md to bve on ihe increase thereby
indioating an inoreare in the degree of uneatwration as
the lactation advauced. It hAas been reported vy Mugaffay
et ale (1970) that a%s the and of the lactution the oleioc,
lincleic and linclenic acido increased as these acidse
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constitute the nujor unsaturated ncids nrosent in the
goat milx fat, DBasu (1962) and Fehmi and Fahmy (1972)
algo notioced an inoreamse in iodine value with the
advancement in the stage of lactation, Therefore the
findingeo in the proscnt study are in = reeuent with
the remorts nade earlier, Mo sigmicicant difference
betwoen the iodine values of the milk {ail of the two
breods of crossbred goats wvas noticed on statistiosl
analyais (Table 15),

Reiclort-1palizsl value

The Reiciwrt~Malssl (RY) value obtained for the
miilk fats of Alpine X Malatari and faaner X Malabari
goate vas 20,14 & 0,18 and 28,61 2 C.13 resrectively
(Tables ¢ and 10) At the beginning of the lmetation
the RM value was 26,93 and 27,50 for ‘lpine and Saanen
orosshred groups and at the end of laotation the valuee
wore 70,52 and 30,71 resreotively. Basu {(1962) reported
a value of 32,54 and Colmenar g% al. (1965) obtained a
valus of 20,3%, The R valuas obtained in the siudy
for the milk fat of the two groups of orossbred zoats
were found oloee o the value reported by Basu (1962),
The inecroase in R¥ value wag net much appreciable from
the flret to the fourteenih week of the lactation
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(26,9% t0 27.37 for Alpine crossbred and 27.%0 to

268,% for Smanen orossbred), But from the fourteenth
weei: to the end of lactation the inorease was more
aporaeciable (27.87 to 30,52 and 28,36 to 30,71 for
Alpine and Saanen erosstreds res:ectively) (Mig. 5).

The R fraotion of milk fat oontaine butyrie, oaprolo
and oaprylie acids (“run Sengupta ot al., 1958 and
llyghebaert nand Hemdriokx, 1970), The higher RM valuse
obtained towards the end of lactation therefore indicates
8 hisher content of poluble fatty acide s :¢h as butyrie,
caproic and oaprylic asides, DBetwe:n the 3M values of
the il fat of Alwine and Saanen orossbreds goate

no aimmifiount difference wae notioced on the enalysis
of the data by stuatistiocal method (Table 15),

Polenske value

An average Tolenske value of 3,52 ¢ 0,15 and
3.64 2 0,12 was obtained for the milk fat of Alpine X
Malabari and Saenen X Malabari goate resneotively
(Tables 11 and 12), Basu (1962) re-orted a rolsnske
value of 5,20 with a range of 2,81 to 7.1 vhereas the
valus reported by Colmenar ef al., (1965) was 9,29,
The "olenske value rensorted by ilditoh (1956) for
goat milic fot was in the ranre of 3,20 to 4,80, The
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Polensike val.es for the milk fat of 'lnine and taanen
orosp-bred poats increased as the stare of lactation
advaooed., The value inorenced from 1,80 to 5,60 and
200 10 £450 for the mllk fat of Alnine and Saanen
crossured poats resnectively (Pig, 6). The princinal
components of Polenske fraction are velatlle insoluble
acido=ocaprylic and capric acide (Arun Sengupta gt al.
1958), An increace in tie Tolenske vaolus 18 su-restive
of an inorease in the content of caprylic and oapric
acide during the cowrse of laotation. It was found that
there wvas no signifiocant difference detween the Polenske
valuss of the milk fat of Alpine X Malabari and Saanen X
Malabari goats (Table 15),

Saponification value

The saponiiication value obtalned for the milk fat
of Alpine X Malabari snd Seanen X Malatari soats wvas
23541 3 0.7 and 234,6 ¢ 1.1 resrectively (Tables 13 and ¥4).
Basu (1962) renorted a8 saponification value of 23%1,2 for
goat ghea, The saponification values of.tha milk fat
of the two arossbred goats were found to be decreasing
tovarde the end of laciantion, For the Alpine crossbred
group the saronification value obtained was 234.,3 und
228,06 at the beginning snd end of the lactation and the



59

corresponding valuse for Saznen crossbreds were 235,5
and 226,3% resrectively. A deorease in saponification
value uat the end «f the laectation nericd was also
rerorted by Basu (1962), Uebb and Johnson (1965) and
Fahmi ond Fabmy (1965). Since the saponification value
i9 inversely proportional to the mean molecular weisht
of the fatty acid a low saponification number at the end
of the lactation indlcates a rise in the mean molecular
wolgihte of the fatty acidas, The statistical analyels
e.owed that there wae no significant difference between
the saponification values of tie milk fat of Alpine X
Malabari and Saanen X Malabmry goate (Table 15),

™e olze of te milk fat plobuie was found to
deoreace as the atage of laotation advanced and no signl-
fioant difference was noticed between the oige of the
milk fat plobule of the two breeds of orossbred goats.
‘mong the various nhysiocal and chemiocal constants atudied
for the milk 2t of Alnine X Malabari and Paanen X Malabari
fgoat, the melting roint, refractive index, Jelic ert-
Meliasl value and Folenske value were found to be increased
and the sapoaification value found to ve decreased as the
atage of lactation advanved, There wns no significant
difference between the phyeical and chemioanl constants of
nilk fat of the two breeds of orcssbred goats,



SUMMARY



SUMMARY

Since the wilk fat has bean found to play an
inportant part in the manufacture and keening quality of
milk and milk products the present study was undertaken
to determine some of the phyeical and chemioal properties
of the milk fat of oroeabred goats vie. Alpine X Malabari
and Saanen Y !alabari maintained at the All India Co-
ordinated Researoh Project on Goats for Milk, Mannuthy.
The study included the determimations of the size of the
nilk fat globule and the melting point, refractive index,
iodine number, eiohert-Meissl number, Tolonske value and
saponifioation value of milk fat, The influenoce of factors
such ap breed and stage of lactation on the physionl and
chemioal constants of the milk fat of crossired poats
have aleo been studied.

A total of 183 milk samples were collected from six
eaoh of the two different crosshred goats, Out of thie
65 sanples were used, after proper dilution, for the
determination of the oige of the milk fat globules, The
varioug fat conntants were determined by analysis of ghee
sannles prevared by heating the oresm whioh was separate:
by a process of ocentrifuzal separation in a power operated
oream aseparator.
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The avernge value for the size of the milk fat
globule of Alnine X Malsbari and Saanen X Mzlabari roatse
wao 2,556 s 3,110 and 2,702 ¢ 0,038 niorons resnootively.
In Alpine orosshrod gonts the value was 3,435 s 0,165
niorons at the begimning and 2,04% nicrons at the end of
the laotation, the corresponding values for the milk fat
globule of Saanen X Malabari poats were 3,581 and 1,975 ¢
0.115 nicrons ren-ectively, The sige of the fat zlobule
in wilk was found to deorease with the advancemont of
laotation in hoth the crosstwed goats., On atatintiesl
analyols no signifioant differemce was noticed botween the
elge of the milk fat clobule of the two oroastred goats,

The average nelting point obtained for the miikx fat
of Alnine and Saanen crossbred gouts was 31,07 « 0,16°C
and 31,36 s 0,13°C resnectively. For the nilk fat of
Alvine X Malabari roats, the value ranged from 29.23 s 0,23
10 3224 & 0,29°C and the oorresponding range for the milk
fat of Dmanen croasbred foat was from 29,54 ¢ 0,11 to
32,60 s 0,29°C. Melting noint was found to increase with
the advancesent of the lactation for the nilk fat of both
the orossbred goats, ‘o significant difforence wap noticed
between the melting points of the milk fat of the two
oroastred goats.
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The Alpine orossired goate' nilk fat shoved a
refraotive index of 1,4568 ¢ 00,0001 with a range from
14553 & 0,0002 to 1.4579 » 0,0002, wiereas the milk fat
of Saanen crossbred poats showed an average refractive
index of 1.4%69 s 0,0001 with a ranre from 31,4555 « 0,000%
to 1,4586 s 00,0001, The refractive index wes found to
increace with the advanoenent of the lactation in both
the orossbred poats, There wons no sisnificant difference
betweon the refraotive index of the milk fat of Alpine and
Saanen crossbred gpoats,

The avarage iodine number obtained for the milk fat
of Alpine ¥ Melabari and Saanen X Malabari poats was
24,95 2 Go28 and 25,09 2 0,35 res-eotively. It s:owved a
range from 21,40 & 0,94 to 26,94 & 0,36 for the milk fat
of Alpine orocabreds, whereas the corresponding range was
from 22,62 3 0,95 to 28,03 2 0,29 in Saanen orossbred
goate, The lodine nunber was found to increace with the
advancenent of the laotation in both the crocsireds. Uo
significant difference was noticed bdetween the iodine
number of the milk fat of the two oroesbred poats.

The Alpine X Malabari orossbred gzoat milk fat gave
an gverage Reichert-Meiesl (RM) number of 23.14 s 0,18
whereas thio valuwe for the Smanen Y Malabari orossired
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goat milk fat wae 20,61 ¢ 0,15, The RM number at the
beginning and end of the lactation was 26,69 + 0,38 and
29,768 & 0,22 in Alpine X Malabari ~oats and the correspond-
ing values for the milk fat of Saanen corosabreds were

27+21 & 0.68 and 30,86 ¢+ 0,21 resreotively, In both the
crossbreds tlie RM number showed an inorease witi: the
advancenent of the laotation, No esignifiocant difference
was noticed between the leichert~Melssl mumber of the milk

fat of Alnine and Saanen orosshred goats,

The average Polenake value obtained for the milk fat
of Alpine X Malabari and Saanen X Malabari goats wae
3052 & 0,15 and 3,64 s 0,12 respectively. The milk fat of
Alrine oroeabred gozte showed a range from 1,35 & 0,11 to
5450 2 0,11 and in Seenen orosabred goata the rarve wasg
from 2,38 s 0,20 to 5,30 ¢ 0,17 The Polenske valus for
the milk fat of both the crosesbred goats showed an inorease
with the advancement of the lactation, o sigAificant
difference wao noticed between the Folenske value of the
nilk fat of the two orosatwed goats,

The Alpine X Malabari goat milk fat gave a saponi-
fication value of 235.1 2 0,7 and the milk fat of Saanen X
Malabari goat analysed & valus of 234,6 ¢+ 1.1, The saponi~-
fication valus for the milk fat of Alnine crosstred goat
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ehiowed & rante from 22843 2 2.2 t0 23942 & 1.1 and the
corresnanding range for the milk fat of Seanen orosabred
zoat wag from 224.4 2 1.5 to 240,5 2 1.4. There wvas mo
elgnificant difference between the saronification value
of the milk fat of Alpine X Malabari and faanen X Malabari
goata,

It has been observel that towards tiie end of the
lactation highly significant deoreace was noticed in the
elze of ithe milk fat ~lodbule and sapenification value, and
an inorecse in the melting point, refractive index, iodine
nuber, Reichart-Meissl number asnd Tolenske value of the
milx fat of both the Alpine X Malabari and Saanen X

Malaberl goats.
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ARSI AT

Aa Lovestization vas eserisd ol to detormine

asa2 of too physical and chealoal roperties of the ailk
fat of crosatired zoats vige Alpinw < lalabari snd asaen X
Malavari. A total of 195 allk soaples were Quliected fran
six oeach of the two differont oroosurod goats ad out of
thie G sasolos wore used for deteralaation of tho size
of the ilk fé globules, The various fat constants waro
decormined by analysis of ghee prapared Iy direct hestlag
of croom soparated out frea the odlioctoed ailis san.les.

e avarage sizo of (e adlk fat slomile of Alpine X
Halasard and Seanan | Sladard was 2,555 3 J6110 anmd
20702 ¢ 3,033 aloroms rospectivelys e averige value
obtainad Jor the aslting peiat af Aloine and lasanamn Orooge
arad ;oats' ailk fot was 3V.07 g J.96°C i 31,36 & Je13%
ros aciivelye

The Alpdne crocstwed soates' allie fat gave a rofracstive
tadex of 71,4000 ¢ 0.,0001 aad an lodine muabur of 20495 3
Jed3y wheteas thw corrosponding values asbtaluad for the
silk fat of Jaanam X dalabari joots were 1,4369 ¢ 040001
and 25407 & Je35e

+he lelchart-leissl (M) nsaber and volonsike value
otalned far thoe milk fat of “loine X ‘talaveri zoots wore



il

20416 3 2210 and 3452 & 0e15 ressectivelys Iihe correspanding
values for Lo Saanen orosstred goate' allk fat were 23.61 g
013 and 3.06 & 0u12 respectively. The Alpine X dolabard mad
aonen X dalasart geat allk fab gave an average sapaaification
value of 235¢1 3 Oe7 and 2346 g et res;wctivelys

a sta.isticad analysis of the dats it hos boen found
that there was no adgnificont diflsrense Dotuweon tho sise of
the fat zloxle azd the various other pnyaical usd chomiocal
coastitucnts of allk fat of the two grouce of orosabwed
goats.

Towards the and of the leotation nighly osdgaificant
incroase was noticed in tho nelting m. refroctive Amdam,
fodine masbor, loishertwieissl muabar and elonsie value
and & deorecse An tha sizo of the ailk fat zloale and
sayouification value of the ailik fat of soth the Alpine X
dolaverd and Ssanen X lalabard zZootss \7 \
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